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EDUCATIONAL RECONSTRUCTION 
IN EUROPE 


HE picture of German efforts to suppress every 
kind of knowledge which is likely to conflict 
with totalitarian theory, and of the systematic 
thoroughness with which attempts have been made 
to standardize thought, given in the report “Axis 
Oppression of Education”* gives some measure of 
the immensity of the task of education, or re-educa- 
tion, which has to be undertaken in the enemy-occu- 
pied countries when they have been liberated. The 
task of re-educating Germany itself is even greater, 
and is one of the most difficult problems involved in 
the building of a new world order. The soundness 
of the prediction of the American historian, Charles 
Beard, in April 1936, that if the Hitler regime con- 
tinued for several years the German people would be 
a people almost totally ignorant of the outside world, 
has been established by all that has elapsed since then. 
No plan for the reconstruction of Europe which 
side-tracks or ignores this issue can hope to have any 
permanent results. The report “Education and the 
United Nations’’t, which was issued in March by a 
Joint Commission of the London International 
Assembly and the Council for Education in World 
Citizenship, should effectively dispose of any attempt 
to disregard this problem, though one might have 
looked for more attention to it in the memorandum 
on policy towards Germany which has since been 
issued by a Post-war Policy Group of members of 
both Houses of Parliament, of which Sir John Ward- 
law-Milne is chairman. The Commission referred to 
above included mémbers from twelve countries, 
among them China, the United States and Fighting 
France, and had as chairman Prof. Gilbert Murray, 
himself president since 1928 of the International Com- 
mittee on Intellectual Co-operation. 

The report falls into three principal parts. The 
first, which draws considerably on “‘Axis Oppression 
of Education’’, describes the extent and importance 
of the destruction inflicted by the Nazis, together 
with the measures recommended for restitution. The 
second examines the prospects and principles of 
re-education in Germany ; and the third deals with 
education as a foundation for the post-war system, 
and the reforms and expansion necessary to secure 
the general raising of educational standards without 
which the ideals of the Atlantic Charter will end in 
disappointment. A campaign for a real attack on 
the giant of ignorance, which is an essential step in 
the establishment of the Four Freedoms, is outlined 
with conviction and with imagination. 

It may be admitted that the free peoples of the 
world have scarcely any real conception even yet of 
the enormity of the destruction that has been wrought 
and the crimes that have been perpetrated by the 
Nazi armies and their imitators from Italy and Japan, 


* Axis ression of Education. Report of the Inter-Allied In- 
formation Committee. (London: H.M. Stationery Office, 1943.) 3d. 
net. 

+ Education and the United Nations. Report of a Joint Commission 
of the London —— 7, Assembly Council for Education in 
World Citizenship. Pp. 54 —\earees Council for Education in World 
Citizenship, 1943.) 1s. 
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and the report may well give further publicity to an 
aspect of the problem which was discussed in these 
columns earlier in the year (NaTuRE, February 6, 
p. 147). The Commission argues cogently that the 
work of educational reconstruction must be a com- 
bined effort of all the United Nations, and one of their 
first tasks when hostilities have ceased. Its specific 
recommendations, including the appointment now of 
a United Nations Bureau for Educational Recon- 
struction to prepare and, so far as possible, put into 
operation the necessary plans for meeting those 
needs which are too great for any one nation to bear 
alone, deserve the urgent and careful consideration of 
all the Governments concerned. 

Unless the Nazi system is extirpated, and the 
traditional militarism dominant in Germany and its 
supporting elements are overthrown, there is no hope 
for a peaceful Europe. The Commission holds that 
the first essential condition of the re-education of 
Germany is that the whole Nazi organization should 
be destroyed, the power of the German army broken, 
justice meted out to the war criminals, the fullest 
restoration of stolen property made, and the reality 
of defeat manifested to all the German people, so 
that they learn that aggression does not pay and 
place upon their present leaders inescapable responsi- 
bility for the just fate that overtakes them. With 
this principle the Commission holds that no funda- 
mental re-education of the German people is possible 
if they are placed in a position of permanent inferiority, 
and that the re-education of Germany and the moral 
and spiritual regeneration of her people are no less 
important than their physical disarmament. 

Education is unquestionably one of the surest 
foundations of peace, and the Commission submits 
that for the advancement of education and the 
cultivation of a right attitude of mind in all countries, 
the United Nations should establish an International 
Organization for Education with wider representation 
and greater powers than the International Committee 
on Intellectual Co-operation. The social objectives 
of the Atlantic Charter can only be achieved by a 
general raising of educational standards. Such an 
advance itself must be a matter of international 
agreement and may involve financial assistance for 
some of the poorer States. 

The proposals for an International Organization 
for Education, which should be one of the principal 
parts of any new international authority, are to be 
further detailed in a subsequent report. While, 
however, it is true generally that only in so far as the 
rising generation can be educated for world citizen- 
ship will it be possible to maintain the solidarity of 
the United Nations and ensure peace, before Germany 
ean co-operate in any such enterprise the German 
people must first be re-educated, and there is much 
to support the view of the Commission that they 
must re-educate themselves. The conquering Powers 
can, it is true, do something to create the conditions 
in which the re-education of the mind and character 
of the German people is most likely to succeed, and 
for this purpose the Commission suggests that the 
Occupying Powers should exercise their control of 
education in Germany through a High Commissioner 
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for Education, who should be chosen in adv; 
ready to start work immediately occupatio 
His purpose should be to eradicate the )', 
militarist influences in education and to ; 
facilitate and supervise measures by the ( 
people for their own re-education. The o 
should continue at least until the High Com: 
is satisfied that his work can be taken ove 
Germans. 

The report makes no attempt to con» 
difficulties of any such proposal. The Hix 
missioner should be assisted by a Commissio: 
from Allied and neutral countries, whic! 
conduct a thorough examination of th« 
educational system in Germany and recomme:, 
further measures should be taken to eradica‘ 
and militarist teaching, and provide that ¢ 
framework of education in which the ideals of the 
Atlantic Charter are more likely to find suppor. 
There is no reason to assume that all teachers or 
professors who have retained their posts under Nazi 
rule are in sympathy with Nazi ideas, and it will be 
important to discover as many men and women as 
possible in Germany who are willing to assist either 
as teachers or in other ways. While there must be 
no reluctance to issue orders for the removal or 
appointment of educational authorities, the dismissal 
of teachers, or the suppression of certain schoo! -books 
when necessary, it is essential to foster in every way 
the foundation of properly constituted German educa- 
tional authorities and organizations of teachers who 


and international purpose. 

There are many detailed proposals outlined in the 
report which deserve attention. Some, like the 
suggestion that it might be worth while for German 
exiles during the War to prepare new ‘text-books— 
though these would obviously require careful ex- 
amination before their adoption for use in Germany 
—could be given immediate effect. Others, such as 
the recommendation that.the High Commissioner 
should ensure the removal from the universities of 
all who gave active support to the Nazis or to 
racialism in any form before 1933, or who have held 
high office under the Nazis such as rectors or Dozent- 
enfiihrer, and of all professors of Rassenbiologie and 
such bogus sciences, must wait until the occupation of 
Germany begins. For others again, such as the 
substitution of some other form of organized youth 
activity for the Hitler Jugend, which must be dis 
banded, and the supervision of the organized leisure 
activities of German youth, for which the High 
Commissioner would be responsible, the constructive 
thinking that is the first step should be proceeding 
already if the tentative lines of policy and action are 
to be prepared in time. 

Mr. R. A. Butler, in an address to the Foreign 
Press Association, has given some support to these 
views. Urging that the process of re-education must 
be the recognition by the enemy that war does not 
pay, he pointed out that the liberation of the German 
mind could only come about by an internal process, 
possibly a slow process, and as a result of over: 
whelming military defeat. It is essential, however, 
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that no great nation should stay outside any inter- 
national machinery set up for education or any other 
purpose, and as Prof. E. H. Carr has remarked, we 
must give the German people not only a common 
interest in the building of the new Europe but also 
the sense of @ common moral purpose, and in that 
sense re-education of Germany is only possible if we 
are prepared in the course of this process to re- 
educate ourselves. 

For this reason it is encouraging to find recognition 
of this truth in a thoughtful study ‘Relations with 
Burope” issued by the editors of the American 
periodical Fortune. A section of this report devoted 
to the special problem of Germany recognizes the 
critical importance of education and its control; it 
urges the establishment of a European Education 
Office among its other proposals designed to degrade 
the Nazi regime, to establish the individual rights 
of every German to life, liberty and happiness—in 
contrast with the serious disabilities under which the 
German nation must be for years. Another point 
made is the need for the international administration 
to discover and train anti-Nazi Germans who show an 
instinct for leadership. Mr. Butler indicated that 
plans were already being made to repair the devasta- 
tion of the educational system of Europe caused by 
Nazi methods based on the rejection of truth. In 
collaboration with the British Council, the needs of 
schools and colleges which will have to be restarted in 
the occupied countries would be dealt with first, 
particularly the provision of equipment and the 
discovery and training of prospective teachers. This 
matter is, of course, also being studied by the British 
Association Committee on Post-War University 
Education (see NaTuRE, December 19, 1942). 

In the last resort, the possibilities of re-education 
in Germany and the nature of that re-education 
depend upon issues far outside the scope of the report 
om “Education and the United Nations” referred to 
above. The absolute power of the United Nations 
will give them a decisive influence on the develop- 
ment of internal conditions in Germany, and upon 
the policy they pursue towards Germany will depend 
the possibility of there emerging a new German 
State, with such social and economic conditions as 
will enable it to provide for all its people, without 
distinction of class or creed, a fuller and happier life 
of peaceful development and service to the community 
than they have ever before known. We can expect 
the German people to re-educate themselves as good 
citizens of Germany and of the world community 
oly when they have grounds to hope for such a 
future—and, it might be added, the refugees from 
Germany will participate in this work only on those 
conditions. 

It would, indeed, be unreasonable to expect 
rfugees to participate unconditionally, and each 
idditional year of war may well make their con- 
tribution more difficult. There is, therefore, all the 
more reason for neglecting no steps which can be 
taken to lay the educational foundations of the post- 
war system. The attempt to fit men for a better 
society must not be delayed while we are striving 
to create such a society. The restoration, protection 
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and advancement of education must be regarded as a 
major task in settling the affairs of the world after 
the War. Unless some great purpose beyond the win- 
ning of the War animates the hearts and minds of men 
in all the United Nations, there is grave danger that 
once the urgent tasks of reconstruction have been 
completed, all our plans for destroying the power of 
our enemies to wage aggressive war and for the re- 
education of their people may come to nought, and 
the world once more may drift to war. 

In this. section of the report there are several 
suggestions for the extension of educational facilities, 
and particularly education in the principles of world 
citizenship. Methods for ensuring for all teachers a 
period of training in which they will make closer con- 
tacts with the lives of other. people and gain a wider 
experience of life ; raising the status of teachers to that 
of other great professions; a new emphasis in the 
teaching of all subjects ; further participation by the 
universities in the work of adult education ; the fullest 
co-operation between learned societies ; the develop- 
ment of the Nansen pioneer camp: these are among 
many suggestions too numerous to be enumerated. 
The Commission proposes to examine more fully at 
a later stage various proposals regarding the univer- 
sities, but it emphasizes the desirability of students 
of arts and theology receiving some introduction to 
the elements of scientific knowledge and some train- 
ing in scientific methods of thinking, and of students 
of natural science receiving a similar introduction to 
philosophy and the social sciences. It is further urged 
that the present need and possibility of establishing 
in Great Britain an international institution of 
university character for research and teaching in 
all subjects related to international affairs, and for 
the provision of popular extension courses in those 
subjects, should be fully considered by the appro- 
priate bodies. 

Among the numerous practical suggestions of this 
valuable report are some that might well receive 
immediate attention, particularly in relation to the 
enemy-occupied countries. The Commission has been 
particularly impressed, for example, by the way in 
which the representatives from Greece are prepared 
to tackle the problems of reconstruction in their own 
country after the War, and there appears to. be no 
reason why investigations of the possibility of found- 
ing in Egypt or in Great Britain during the War a 
training college for young Greeks aspiring to return 
to their native land as teachers, or to arrange special 
courses for them, under their own instructors, at 
some British training college or university training 
department, as recommended in the report, should 
not now be instituted. Moreover, as the Commission 
indicates, serious research is likely to be possible 
only in Western and Northern Europe for some 
years to come, and it is therefore the more imperative 
that plans should be ready for preventing, if possible, 
the theft of educational and research endowments, or 
for speedy restoration, and for dealing with the 
problems which may be created by changing economic 
conditions. 

Many of the proposals of the report, and indeed 
all plans for educational reconstruction, involve 
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political questions which will require the most careful 
examination. The failure of the Nazi attempts at 
re-educating the occupied countries is a warning as 
to the seriousness of the political problem and diffi- 
culties, and prophecy as to how wide the response of 
German youth to any such attempt at re-education 
or how many Germans are to be found, as Mr. 
Henry A. Wallace suggested, steeped in the German 
liberal tradition and the ideals of Scandinavian 
co-operation, to whom the task could be entrusted, 
would be extremely rash. ° 

Educational reconstruction must form the basis of 
our plans for final reconstruction in Europe, but it 
must be linked with our political policy; and the 
two must be determined not in isolation but with 
regard to their reactions one on the other. On that 
relation depends very largely the answer to the 
question “Can We Win the Peace ?’’ Dr. Einzig’s 
recent book of that title*, like the memorandum of 
the Post-war Policy Group, makes it clear how 
fundamental and important are the decisions as to 
our attitude to Germany which must be taken before 
any consistent policy can be framed. The points 
which the latter memorandum suggests for inclusion 
in the peace terms, for example, cannot well be 
considered apart from their effect on the probable 
attitude of Germany to the final post-war settlement. 
This applies particularly to such political matters as 
the proposal for breaking up Germany. As a con- 
tribution to lucid thinking about the fundamental 
issues, Dr. Einzig’s book deserves attention, unpalat- 
able as many may find his conclusions. On one indeed 
there can be no disagreement : the complete and uni- 
lateral disarmament of Germany is fundamental to 
winning the peace, and his suggestions on German 
trade and production after the War are designed to 
supplement that disarmament by making it impossible 
for Germany to regain her economic hold of the Bal- 
kans and other countries, while at the same time offer- 
ing her people the prospect of a high standard of living 
if they co-operate in the new European system. 
Incidentally, he proposes to relate this latter prospect 
to the duration of the War and the continuance of 
their support of Nazism—a weapon of political 
warfare the effectiveness of which should not be 
missed. 

There can be no question as to the complexity of 
the issues involved, but while on many matters of 
detail, particularly in regard to the re-education of 
Germany, further inquiry is still necessary, decision 
and action rather than inquiry are the primary need. 
Both must, it is true, follow on a careful weighing of 
the whole situation, but the consequences which 
may follow from a mistake in policy and in action 
must be no excuse for indecision. We must make 
up our minds as to the possibility and desirability of 
attempting the re-education of Germany and the 
practicability of holding down a disarmed and 
resentful Germany over a period of decades. Having 
made that decision, we must formulate the policy 
which will secure the conditions giving it the best 
prospects of success. 


*Can We Win the Peace? By Paul Kinzig. Pp.x+148. (London: 
Macmillan and Co., Ltd., 1942.) 8. 6d. net. 
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DYNAMICS IN PSYCHOLOGY 


Dynamics in Psychology 
By Wolfgang Koehler. Pp. 120. (London 
and Faber, Ltd., 1942.) 8s. 6d. net. 


T is good to meet a book of this quality | 

when the non-academic world is measuring th, 
value of science too exclusively by its immedigt, 
practical applications. If this attitude were 4% 
prevail indefinitely the future of science would b. 
dark, and the p ts of the applied scienc:s them. 
selves clouded. Psychology to-day is enjoying ap 
unexpected and dangerous popularity becauso it has 
been found useful in application. testing, 
industrial psychology, psychotherapy, these are the 
fields in which psychologists are considered to justify 
themselves. We are entitled to feel satisfaction tha 
we have made some contribution to current problems ; 
but it is necessary to insist that their scientific 
interest is soon exhausted, and that further develop. 
ments in the sphere of practice are dependent upon 
the construction of a coherent body of theory. Prof, 
Koehler’s book is very remote from a warring world, 
but because it deals with fundamental issues it may 
be regarded as ultimately of greater importance than 
the technical successes by which psychology is now 
at length securing a place in the sun. 

This book contains no revolutionary addition to 
Gestalt theory, but it is of great value by reason of 
the new assembly of perceptual data adduced, and 
the hard and honest thinking which the writer brings 
to bear upon them. It may be commended as an 
introduction to Gestalt psychology, since the limita- 
tion of the problems dealt with brings out the 
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‘more clearly the fundamental issues involved. 


Speaking very broadly, the author, who believes 
that scientific explanation means more than the 
colligation of facts, holds that psychological struc. 
tures are causally t upon physiological 
processes, and that the latter are essentially electro. 
dynamic in character. Thus it seems psychology is 
reduced to physiology, and that in turn to physics. 
If the facts are so we must accept them, but a 
reduction of this kind has some awkward situations 
to face. Do I know this book ? If so, that psycho- 
logical experience is dependent upon electric fields in 
my cortex, and my knowledge of that explanation 
upon others, and so on in bewildering succession. We 
suggest that much more detailed knowledge of facts 
is required before resolute theorizing along this line 
is justified, and that we must exercise caution lest we 
mistake formal analogies for actual identity. Though 
they may be causally related, there remains a funda- 
mental qualitative difference between the phenom- 
enon called ‘knowing’ and its physiological correlate ; 
and any form of epiphenomenalism has to meet the 
question of the origin of such an irrelevance as 
consciousness. 

Having entered this caveat, we can pay tribute to 
the author’s positive contributions. It is, we believe, 
inevitable that there should be an integration of the 
different sciences (though its achievement lies far 
ahead) and the methods and concepts of one science 
should be made to enrich others. Koehler is un- 
doubtedly right in his insistence that psychologists 
should accept this principle and face the heavy task 
of acquainting themselves with other sciences, and 
his development of this theme in detailed examples 
is excellent. He takes obscure facts of visual percep- 
tion, argues from their properties to the existence of 
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dectro-dynamic fields in the cortex (so indicating 

ible lines of research to the physiologist), then 
fom the nature of the fields deduces the existence of 
sher unsuspected visual phenomena, and empirically 
enfirms his hypothesis by showing their existence. 
ipeidentally, he gives a brilliant exposition of scientific 
gethod as a combination of hypothesis and factual 
deervation. He claims with justice that his school 
igs made the field-concept central in psychology. 
put field-concepts are unhappily difficult to handle. 















ild be Probably we should do better to work with it for the 
3 them. t in the traditional spheres of psychology, 
ing an @avoiding attempts to construct theoretical relation- 






ips to other fields until field theories have become 
sreal part of our intellectual furniture. We must 
pte, too, the observations of Head and Lashley on 









justify i the effects of ablation of cortical areas. These indicate 
n that that the organism must be regarded, not as a neutral 
blems; rgion in which fields develop, but as a nodal and 


frmative factor in its relations to the world. Gestalt 
yehology is still weakest on the functional side. 
The latter part of the book takes up problems of 










Prof memory, and is admittedly more tentative than the 
world, Marlier. Koehler again applies the hypothesis of electro- 
it may M§dynamic fields, coupled with that of ‘traces’. Here 
© than Je physiology is thoroughly speculative, and the 
is now gsttempt is, in the reviewer's opinion, premature. 





The physiology necessary to explain remembering has 
sill to be commenced, and so far as explanatory 
theory is concerned psychology is in little better case. 
But since the author makes no claim to deal compre- 
hensively with memory it would be unjust to criticize 
the book for incompleteness. The chapters on per- 
ception offer sufficient material to the reader. The 
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limita- 

it the § exposition is fully up to Koehler’s high standards of 

olved. § cidity, conciseness and firm thinking. He sets a 

elieves § model of careful yet bold argument, which those who 

n the §callenge his conclusions would do well to imitate. 

strue- A. W. WoLTERs. 

logical Ad Saas 
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ogy sf’ PRACTICAL AIR NAVIGATION 

ves B Astronomical Air Navigation 

prvig Comprehensive Handbook embodying the Latest 

aie Principles for Practical Navigators, Instructors and 

. ® Bitudents. By Squadron-Leader Ronald Hadingham. 
™ B Pp. xi+132. (Kingston Hill: The Technical Press, 

MW. | ds 1943.) 108. 6d. net. 

’ facts ANY books on air navigation have been pub- 

s line § AV lished since the beginning of the War. The 

st we § Ssential feature of this volume is that it has been 

1ough § Witten for practical navigators by a practical 


navigator of great experience. It contains no mathe- 
matics, and the theoretical aspects of the subject are 
reduced to a minimum, though the fundamental 
basic principles are simply and clearly explained. 
Methods of working and reducing sights are fully 
described and special attention is given to practical 
vork in the air. 

The author’s own experience has made him familiar 
nt only with the difficulties that the beginner 
counters but also with the precautions that must 
be taken by the practised navigator to obtain an 
«curate determination of his position. The arrange- 
ment and use of the Air Almanac and the Air Naviga- 
tion Tables are fully dealt with, and fourteen specimen 
pages from the two publications are reproduced. A 
number of practical examples illustrate the methods 
and principles, and a description is given of the 
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standard sextant used in the Royal Air Force and of © 
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the use of star curves. The volume can be strongly 
commended to the air navigator as being clear, 
concise, helpful and essentially practical. 

It is unfortunate, however, that the chapter on 
astronomy— included to give the navigator a brief 
summary of facts about the sun, moon, planets and 
stars—was not revised by an expert. The author is 
here on less familiar ground, and many of the state- 
ments are inaccurate and misleading. After referring, 
for example, to the great distances of the stars, the 
comment is made: “Little wonder that distant 
starlight ‘twinkles’ unsteadily, while the closer 
planets shine boldly in contrast’. The rings of 
Saturn are described as rings of vapour. Referring 
to the magnetic fields of sunspots, it is stated that 
“Sometimes the polarities are not balanced, however, 
as often occurs in the large very active groups, and 
it is under these conditions that we feel a magnetic 
influence on the Earth”. It is also said that when 
the spot group crosses the central meridian of the 
sun, its lines of magnetic force fall on the earth. 

It is to be hoped that these and some other errors 
will be corrected in a future edition, as also some 
eccentricities of English, such as the repeated use of 
data as a singular noun and the use of focii as the 
plural of focus. H. SpeENcER JONES. 


INDUSTRIAL MYCOLOGY 


An Introduction to Industrial Mycology 
By George Smith. Second edition. Pp. xii+260. 
(London : Edward Arnold and Co., 1942.) 20s. net. 
HIS is one of those useful books about one 
branch of science written for those who have 
specialized in another sphere of knowledge. Modern 
industrial chemistry accords an increasing allegiance 
to the natural laboratory facilities provided by 
several species of fungi. Citric acid now owes little 
but its name to citrus fruits, and is produced from 
sugar by a mould fungus, usually a species of Asper- 
gillus. Gluconic acid, glycerol, fats, proteins, vitamins 
and antibacterial substances such as the newly 
discovered penicillin can now be added to the time- 
honoured production of alcohol as examples of myco- 
logical chemistry. Fungi can also interfere in a 
negative way with stored organic products. 

Mr. Smith’s book describes the principal fungi the 
activities of which are harnessed by chemists at the 
present time. Zygomycetes, Ascomycetes including 
the yeasts and related fungi, and Fungi Imperfecti 
are the main groups concerned, while separate 
chapters are devoted to Aspergillus, to Penicillium 
and its related genera, and to the Hyphomycetales. 
The classification is chiefly that of Saccardo, though 
several useful practical keys have been adapted from 
other authors. Descriptions of the species are quite 
adequate, and the use of fermentation tests or 
special methods to induce spore formation is fre- 
quently discussed. The illustrations, 136 in number, 
are a very attractive feature of the book. There are 
excellent half-tone blocks of photomicrographs taken 
at certain precise and selected magnifications, and 
are readily comparable one with another. The 
student is thus shown what he should actually see 
under the microscope provided his technique is 
adequate for this type of detailed study. 

General mycologists will find considerable taxo- 
nomic interest, for many of the species considered in 
the book are little known outside the urge of necessity 


























174 


provided by industrial application, or the rare 
experience of a lexicophilic student of Saccardo or 
Rabenhorst. The teacher will also find it rich in 
material which can be used to provide that thrill in 
secondary education which is, alas, so often lacking. 
Mycology could surely be taught more interestingly 
through its human implications, and there must be 
few students too blasé to take delight in the myco- 
logical production of a soft lemon centre fit for the 
most expensive chocolate, or the quick production 
of a vitamin, or the mycelial short-circuiting of a 
synthesis laborious by all other methods. 

The chapters on technique are detailed only in the 
methods which the mycologist superposes upon those 
of the bacteriologist. Preparation of slide cultures, 
for example, receives more minute treatment than 
routine sterilization. Physiology of the mould fungi 
is also dealt with in similar fashion, and an interesting 
short account of the mutual interaction of two 
species of fungi raises some potent questions in fungal 
ecology. The maintenance of culture collections and 
the control of mould growth are two further important 
industrial features dealt with in the volume. Perhaps 
the least satisfactory section is that on the industrial 
uses of fungi, but this is in no way the falt of the 
author. It is probable that few branches of know- 
ledge are more concealed from the scientific world 
by the vested interests of patents than this small 
section of mould mycology. 

Industrial mycology is an expanding science, and 
this volume will doubtless expand pari passu, for it 
provides an excellent basis. For a work of reference 
it is easy to read, and the reader is led beyond the 
immediate horizon by good liste of references, and a 
section upon mycological literature. This includes 
descriptions of general works, monographs, books on 
systematic mycology and on applied mycology, 
journals and periodicals. The volume is a very 
welcome and pleasing exposition of a little-known 
subject. J. GRAINGER. 


EARLY BRITAIN 
Britain B.C. 


By 8. E. Winbolt. (Pelican Books, A.106.) Pp. 160. 
(Harmondsworth and New York: Penguin Books, 
Ltd., 1943.) 9d. net. 
HE writing of a really satisfactory elementary 
and popular book on the prehistory of Britain in 
some 150 pages is not an easy task. The author must 
have read everything himself and yet must not put 
in toomuch. The temptation to include details which 
are out of place in a small work is almost irresistible. 
Again, he must make up his mind whether or not to 
assume any previous knowledge of general prehistory 
on the part of the reader. If he does not, much of 
the small space at his disposal will have to be occupied 
with matter not exactly relevant to the immediate 
subject in hand. On the other hand, if he assumes 
a knowledge of prehistory and then merely details 
the more important discoveries made in Great 
Britain, he lays himself open to the criticism that he 
has merely produced a dull catalogue; yet such 
method of approach can produce a volume very 
useful both to the student and the holiday maker. 
In the present book, little or no such general 
knowledge is assumed, and as a result there is rather 
a lack of balance. The stresses, too, do not perhaps 
always leave the right impression on the uninitiated 
reader; special finds such as those of decapitated 
skeletons are worthy of notice, but their occurrence 
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does not necessarily mean that there was an epoch 
when mankind universally practised this custom, 
(p. 97). The short book-list, too, presents a: malieg. 
Parkyn’s book is long out of print, but Saldwip 
Brown's work is not mentioned. Neither Childe no, 
Wheeler, who have both written volumes on party 
of Britgin, are mentioned. There are plenty of 
elementary first-rate English text-books 
history generally, so why cite Peyrony’s ‘ 
de Préhistoire’’. Finally, when describing a « 
find, surely it would be well to quote the opinion of 
the author who has made the matter his chiet study, 
rather than the casual opinions of other writers. 
But in spite of these criticisms, Mr. Winbolt 
made a great effort to include a lot of facts in the 
compass of a small volume, and there will b: many 
people who will find his little work an introduction 
to a fascinating hobby-subject which can well be 
studied in Britain. M. C. Burxrrr. 


ADVANCED ORGANIC CHEMISTRY 


A Text-Book of Organic Chemistry 
By the late Dr. Julius Schmidt. English edition by 
Dr. H. Gordon Rule. Fourth edition, revised and 
extended. Pp. xxvii+ 923. (London and Edinburgh ; 
Gurney and Jackson, 1943.) 28s. net. 


HE late Dr. Julius Schmidt's ““Kurzes Lehrbuch 

der organischen Chemie” had established a 
considerable reputation as a text-book for students 
of advanced organic chemistry before Dr. H. Gordon 
Rule translated it into English in 1926. In this 
edition Dr. Rule acted as editor as well as translator, 
and in the later English editions of 1932 and 1936 
his editorial role became more and more pronounced. 
He spared no pains to keep the work up to date, to 
preserve a proper balance between various sections 
of the subject, and to do justice to the work of 
British and American organic chemists. 

In the fourth English edition these fundamental 
aims are worthily maintained. There will be wide- 
spread regret among organic chemists that Dr. Rule 
did not live to see the printed version of this last 
evidence of his sound judgment, progressive outlook, 
and keen enthusiasm in the cause of organic chemistry. 
The production of the book was supervised by his 
colleague, Dr. Neil Campbell, from Dr. Rule’s com- 
plete revised manuscript; another colleague, Dr. 
E. G. V. Percival, revised the section dealing with 
carbohydrates. 

The general character of the book remains un- 
altered. It is planned methodically upon a structural 
basis, leading to a systematic survey of the manifold 
organic types. There is an adequate, but not obtrusive, 
treatment of the physical background, and the 
stereochemical and biochemical aspects of the subject 
are well developed. Among themes of current interest 
which come under discussion in the new edition we 
may mention resonance, the electronic theory of 
benzene substitution, deuterium compounds, chrom- 
atography, synthetic plastics, chemotherapy, vita- 
mins, hormones, and steroids. 

The book is well printed, well documented, and 
well indexed. It is one of the most useful text-books 
of advanced organic chemistry available at the 
present time. This opportune edition will come 4s 
a boon to hard-worked honours students as a standard 
and up-to-date treatment of a vast and rapidly 
expanding branch of science ; others will welcome it 
as a valuable book of reference. Joun Reap. 
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~" SPoch Besquency Modulation 
vo tttom By, Kk. R. Sturley. Pp. 58. (London: The Hulton 
a ‘oss, Ltd., 1942.) 28. 6d. net. 
| Ide ae HE communication of intelligence by means of 
L Parts radio frequency electric waves is effected either 
lonty of iy interrupting the waves into groups of long and 
n ‘pre. duration, or by varying the amplitude, fre- 
*/Smente fqency or Phase of the waves in some controllable 
te or, gmaaner. Radio telephony as used for broadcasting 
inion of and other purposes all over the world has hitherto 
teen based very largely upon the varying amplitude 
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ype of modulation. The principles of frequency 
godulation, in which the frequency of the carrier 
ves is varied about its mean value at a rate 
pending upon the modulation requirements, have 
een known for many years and have been applied 
» such purposes as the determination of the height 
if the ionospher6é or the altitude of aircraft. During 
ibe past decade, however, work conducted notably 
in the United States has demonstrated the merits of 
fequency modulation for broadcasting, particularly 
n the improvement of the signal-to-noise ratio 
wtained at the receiver. A number of broadcasting 
gations using frequency modulation on the ultra- 
short wave-length band below 10 metres have been 
in operation for some years. 

With this growth of radio technique, it is natural 
that there should be a demand for literature in 
various forms. It is therefore of interest to direct 
attention to a very useful monograph recently pub- 
ished by Dr. K. R. Sturley. This booklet, of a 
very handy size, is based upon a series of articles 
published in Electronic Engineering, and completely 
nvised for publication in its present form. It deals 
in the first place with the general principles and the 
advantages and disadvantages of frequency- and 
phase-modulated transmissions, and with methods 
of producing the required modulation. The remainder 
of the monograph then discusses the frequency 
modulation receiver, including a full analysis of the 
cireuit requirements, and typical calculations which 
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Rule should prove of great value to the designer of such 
s last M4receiver. While no frequency-modulated broadcast 
tlook, @ ‘ransmissions have yet been authorized in Great 
istry, § Britain, many students and workers in the subject 
y his § Will be indebted to the author of this booklet for 
com- § having collected together and summarized in such a 
Dr, § clear manner the state of our present knowledge. 
with The editor of Electronic Engineering states that 


this is intended to be the first of a series of technical 
monographs on specially interesting radio and 
electronie subjects, to be issued in a uniform style. 
Additions to the series will be awaited with interest. 
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The Journal of the Institute of Metals 
Vol. 68, 1942. Edited by N. B. Vaughan. Pp. xxxii+ 
430-+-37 plates. (London : Institute of Metals, 1942.) 


I" is, of course, impossible to give an adequate account 
of the papers comprising this volume without oc- 
cupying considerable space. The practical importance 
of the information given, however, may be indicated 
by brief references to some of the conclusions reached, 
and invidious distinction may be avoided. 

In a series of papers on bearing metals, a laboratory 
test is described for measuring the adhesion of bearing 
metal to backing material on laboratory specimens, 
and another for examining the strength of the bond 
at different locations in manufactured bearings. The 
first is used to examine the effects of time and 
temperature of pre-tinning and composition and 
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thickness of coating on the bond obtained with 
different bearing metals. One investigator shows 
how poor adhesion of tin-base bearing metals may 
frequently be caused by the presence of shrinkage 
cavities at the inter-face between white metal and 
shell, resulting from unsatisfactory casting conditions. 
Railway practice in the use of white metal bearing 
materials is described with admirable frankness, and 
details are given of two methods now in production 
for the separation of white metal and bronze bearings. 

Investigations on the factors influencing the cold 
pressing properties of duralumin sheet have led to 
improvements, resulting from a modified rolling tech- 
nique, to the development of a more favourable micro- 
structure, in which the inter-metallic compounds are 
distributed with greater uniformity. The mechanical 
properties of metal foils have also received detailed 
attention, as a result of which tests have been devised, 
throwing light on the fundamentals involved and 
enabling a quantitative determination to be made 
of the factors governing service behaviour in such 
applications as bottle-caps. 

Although our knowledge of the effects of impurities 
on the properties of copper is already very extensive, 
it has not been necessary until recently to pay much 
attention to selenium and tellurium, which have now 
become important, being present in certain coppers 
from Empire sources. Two papers in the present 
volume go a long way towards supplying the remain - 
ing information needed before best use can be made 
of these important raw materials. 

Among other interesting and valuable contributions, 
there must be mentioned the fascinating story of a 
thirty-year investigation into the factors which affect 
the grain size of rolled aluminium. H. W. G. H. 


Radio Goes to War 
By Charles J. Rolo. Pp. 245. (London: Faber and 
Faber, Ltd., 1943.) 8s. 6d. net. 

T is proper that inventors be informed of the uses 

and abuses of their inventions. The last ten 
years has seen a change in the function of the verbal 
material of broadcasting. While this aspect in many 
countries remained somewhat pedestrian, the new 
Continental ideologies found in it a weapon of pro- 
paganda and confusion, sufficiently novel and de- 
vastating to sabotage whole nations. All present 
belligerents now use this bloodless weapon on a scale 
and with policies comparable in magnitude to those 
controlling the active forces on land and sea and in 
the air. Monitoring posts eagerly analyse up to a 
million words a day emanating from the enemy, 
inserting replies in a hundred daily news bulletins.in 
perhaps forty different languages, all subtly urging 
some section of a community to do something of 
which it can have no independent judgment. 

The author has great experience in this field and 
shows how the technique has developed during the 
present hostilities, where it wins and where it fails. 
He gives detailed factual histories of ““Lords Haw- 
Haw” and ‘“Hee-Haw”’, the V-campaign, the rallying 
of the Free French, the subversive secret stations, the 
hit and parry between Berlin and the Kremlin, and 
the feeble imitations by the Japanese, all conducted 
through the submissive ether. The only sign of 
civilization is the mutual reluctance to jam. Few 
can appreciate the intensity of this radio war. For 
the future, everyone should know that the radio is a 
trigger to be pulled at any moment to stir up the 
latent forces on the Continent of Europe on behalf 
of those oppressed. L. E. C. HucHes. 
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FLUORESCENCE OF ORGANIC 
MOLECULES” 


By Dr. JOSEPH WEISS 
University of Durham 


LUORESCENCE is the emission of light of a 
colour generally different from that of the inci- 
dent radiation. The question arises: which organic 
substances might be expected to exhibit fluorescence, 
or perhaps, under what conditions do certain organic 
substances show fluorescence. 

Although this problem has not yet been solved, 
our increasing knowledge of the mechanism of light 
absorption in molecular systems makes it possible to 
outline a few general ideas regarding the fluorescent 
properties of organic molecules. 

Theoretically, fluorescence represents a simple 
quantum process where an absorbed light quantum 
is again emitted as light, generally of a somewhat 
different frequency. In fact, however, this repre- 
sents the exception rather than the rule, as a large 
number of organic molecules which absorb in the 
visible region of the spectrum or in the near ultra- 
violet do not show fluorescence. In these cases one 
may say that the fluorescence is ‘quenched’ and the 
absorbed light energy appears in other forms of 
energy, usually as heat. 

There are obviously two ways in which the optical 
(electronic) excitation energy can be converted into 
heat : 

(a) Internal quenching, within the molecule itself. 

(6) External quenching, which occurs in those cases 
where the molecule shows fluorescence under certain 
conditions but this fluorescence disappears in the 
presence of other (interacting) substances. 

In the latter case one is in a position to study the 
conditions under which quenching occurs, and the 
study of external quenching has proved very useful 
in the elucidation of these problems, particularly in 
solutions. A good example of this is provided in the 
quenching of fluorescence of various dyes, methylene 
blue, thionine, etc., by simple ions such as I-, Fe *+. 

A closer study of these reactions has shown! that 
the mechanism of light absorption. and q i 
can be represented by the following simple elementary 
processes (where D represents dye nee eT $ 

(1) light absorption : D + hv —» D* (excited dye) ; 

(2) fluorescence emission : D* —» D + hy, ; 

(3) quenching: D* + Fe *+-— D~- + Fe**. 

This is followed by the formation of the colourless 
leucobase of the dye : 

D-+H*+2DH; 2DH->D-+ DH, (leucobase). 
The nature of the quenching process (3) was first 
revealed by the use of a very strong light source which 
showed a (reversible) bleaching of the solution, 
whereas in the following dark period the leucobase 
is re-oxidized to the dye by the Fe*+ formed, thus 
completely restoring the initial state. 

Another important type of quenching occurs, for 
example, in the case of the polycyclic carcinogenic 
hydrocarbons or chlorophyll, which are of scme bio- 
logical interest. The fluorescence of these substances 
is quenched by molecular oxygen**, and as we have 
found recently also by nitric oxide, whereas carbon 
monoxide and nitrous oxide are without effect’. 


* Substance of a lecture delivered to the Chemica] Society of the 
University of Manchester, on February 17. 
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The elementary process of quenching can .¢ 
sented by the following sequence of react) ons (Hc 


stands for the organic molecule) : 
(4) light absorption (HC) + hvy-—»(HC)* ; 
(5) fluorescence (HC)* ->(HC) + hy, ; 
(6) quenching 
(a) by oxygen (HC)*+0,->(HC)++0,; 
(6) by nitric oxide (HC)* + NO->(HC)* +0,-, 


Tl, OF is 
pumped off, the original fluorescence is co: pletely 
and instantaneously restored. Under certain con. 
ditions (with prolonged irradiation) the primarily 
formed peroxides or nitroxides can be stabilized tp 
some extent and have in some cases been isolated jp 
pure form, thus also supporting the quenching pr. 
cesses proposed above. 

Many substances which fluoresce in solution log 
this power to some extent with increase in concentm. 
tion. This phenomenon of ‘self-quenching’ has been 
known for some time, but was not well understood, 


there is a shortening of the actual life-time of the 
excited state which runs parallel to the quenching. 
He suggested that ‘self-quenching’ in the case of 
anthracene in solution is connected with the photo. 
chemical formation of dianthracene. 

A detailed study of the self-quenching of a number 
of carcinogenic hydrocarbons and of chlorophyll in 
solution has led us to the conclusion that this ap- 
parently represents quite a general phenomenon. 
The elementary process of ‘self-quenching’ is repre- 
sented by : 

(7) self-quenching : (HC)* + (HC) —(HC)* (HC); 

(HC), > (HC), 


resulting in the primary formation of a photo dimer. 
In general, this reaction is reversible in the dark, 
although in certain cases (for example, anthracene) a 
partial stabilization of the dimer may occur. 

The ‘self-quenching’ often depends on the 
medium (solvent). Stabilization of all these photo- 
chemical association products also depends greatly 
on the partner in the three-body collision. Ou 
- hes teil 
molecules ‘r=obably mainly another (HC) molecule) 
which are appreciably ee ee ge 

Another consequence of ‘self-quenching’ is sven in 
the fact that some substances which do not show 
fluorescence in the solid state often exhibit fluores- 
cence in mono-molecular (adsorbed) layers. Some 
dyes (for example, crystal violet) which do not 
fluoresce in solution often show fluorescence when 
embedded in a solid substance (for example, boric 
acid, sugar, gelatine). It can be shown that whe 
there is no free diffusion, as in these solid phosphor, 
the relationship between fluorescence yield (y) in the 
stationary state and the concentration of the dye (¢) 
is given by 

ky 
(8) 





1+ ke (l— eed) 


where N is Loschmidt’s number. This differs by the 
term within the bracket from the ordinary (hyper 
bolic) quenching equation. This term takes int¢ 
account the fact that self-quenching in the rigit 
medium occurs only when there is at least_one dy 
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golecule within the sphere of action (@) of the 
qyorescent molecule. For small concentrations of the 
jge, the fluorescent yield is therefore increased as 
compared with liquid solutions. 

The foregoing discussion leads to the conclusion 
that absorption of light results either in (a) fluores- 
wace, or (6) photochemical interaction. This fact 
igs often not been recognized in the past mainly 
for the following reasons: (i) Sometimes (usually) 
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Oy. the intensity of the light source is too weak, so that 
Pletely nent changes do not manifest themselves. 
° oxide i) The photochemical primary processes are often 
OF is etely and rapidly reversible in the following 
Pletely - ows ‘ 
n Con-@ There is one characteristic feature common to all 
‘‘ar'y & ganic molecules which show appreciable fluorescence 
ized tof the visible or near ultra-violet, namely, all these 
ated in molecules (dyes, aromatic hydrocarbons, etc.), with- 
"8 Pro @ uot exception, are composed of systems of conjugated 
double bonds. 
‘on lowe Hl it is well known that the non-localized *-electrons 
acentre- i resent in these systems behave in many respects 
as been lke electrons in a metal. The electron levels in these 
orstood.  olecules correspond to the Brillouin zones in a 
= thee ictal’, and the mechanism of fluorescence and 
 - qenching outlined above can also be interpreted 
Y the jem this point of view. 
mching. When a light quantum is absorbed in such a 
“ase Of wolecule, the electron will make a transition from a 
Photo-8 tate in the filled band to a corresponding state in 
ber the unfilled upper band. If the electron recombines 
hol again with the hole left in the lower band, this will 
"3 28 sult in fluorescence emission (Fig. 1a). 
ae On the other hand, quenching occurs if the excited 
— molecule comes in contact with another molecule (or 
| Fepre-@ ion), which provides another localized electronic 
level (normally vacant) between the allowed bands 
(HC) & into which the excited electron from the upper band 
can be trapped (Fig. 1b), corresponding to reactions 
dimer, fg of the type (6a), (66); or there is the other possibility 
» dark @ Sat an electron of the quenching substance (in 
cene) s collision with the excited dye) neutralizes the hole 
left in the lower band (Fig. lc, corresponding to the 
on they "actions of type 3). 
photo. In both cases, either the excited electron or the 
preatly bole created by the absorption of light is removed 
Oury 82d fluorescence is prevented. 





Similar considerations can be applied to the question 
of ‘internal quenching’ in molecules, and this leads 
directly to the problem of fluorescence and chemical 
structure (in the absence of external quenching). 

As pointed out above, the presence of loosely 
bound electrons is apparently a necessary condition 
for fluorescence. If the electrons were actually ‘free’, 
then primarily absorbed light would always have to 
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Fig. 2. SCHEMATIC REPRESENTATION OF THE POTENTIAL CURVES 
OF THE GROUND STATE (g) AND THE EXCITED STATE (¢): 
(a) for small interaction; (6) for strong interaction (crossing). 


appear as ‘fluorescence’ because ‘free electrons’ 
cannot absorb radiation (on account of the con- 
servation of energy and momentum). Light energy 
can only be absorbed by the electrons if there is 
some coupling between electronic motion and mole- 
cular vibrations. 

So long as there is complete resonance within the 
molecule, there is no appreciable coupling with the 
molecular vibrations, and the optical excitation of a 
loosely bound electron will not result in any appre- 
ciable change of the nuclear. configuration. Con- 
sequently, the potential curve of the excited state 
will not differ appreciably in shape from that of the 
ground-state (Fig. 2a). 

The situation is different when one introduces an 
atom or group into the molecule (for example, a 
halogen, nitro group, etc.) which has a cetain 
‘electron affinity’ or which in some other way exerts 
strong forces towards the excited electron, thereby 
providing localized levels where the electron can be 
‘trapped’ (similar to the case of Fig. 1b). In this 
case these strong forces will tend towards a distortion 
of the nuclear configuration, and this will in general 
result in a ‘crossing’ (near approach) of the two 
potential curves which will now be very different in 
shape (Fig. 2b). This ‘crossing’ of potential curves 
is an essentie! condition for the (non-adiabatic) 
transformation of electronic excit tion energy into 
vibrational energy or chemical energy, which then 
appears as heat*. This is shown, for example, in the 
case of fluoresceine sodium, which has a high fluores- 
cence yield in solution, whereas this yield is strongly 
decreased in its halogen derivatives (eosin, erythrosin). 
It is clear also that self-quenching effects are enhanced 
in molecules with ‘trapping centres’. 

There is also an important difference in the be- 
haviour of the z-electrons in cyclic structures as 
compared with conjugated chains. In cyclic struc- 
tures the electrons are circulating uniformly around 
the rings, as is also shown by the large diamagnetic 
anisotropy of these molecules*. This is different in 
the chains because there the phase of the electron 
waves at the ends of the chain, and the electron 
density, are determined by the boundary conditions, 
that is, the electrons are only ‘free’ towards the 
centre of the chain, but more or less localized at the 
ends. For localized electrons the probability of a 
radiationless transfer is considerably greater and this 
is presumably the reason why fluorescence is more 
often found in cyclic structures than in chains (for 
example, polycyclic aromatic hydrocarbons 
with polyenes, fluorescein compared with phenol- 
phthalein). 
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Molecules which are capable of fluorescence can 
often act as photosensitizers in photosensitized 
oxidations or in photographic emulsions, and they 
are sometimes also of some biological interest (for 
example, chlorophyll, carcinogenic hydrocarbons). 
As illustrated above, the striking feature of all these 
fluorescent molecules is that they are capable of 
reversible oxidation-reduction processes involving 
only simple electron transfer reactions. 

It has been shown that these reactions are also 
responsible for their photosensitizing action’, and 
their biological significance is presumably also a 
result of this ‘electronic reactivity’. 


* Weles, J.. Trans. Soe., 36, 48 (1989); Proc. Roy. Soc., A, 
174, 351 (1940). 

. Dome, 3 J., and Williams, A. H., Trane. Faraday Soc., 36, 765 
(1989). 


* Weil-Matherbe, H., and Weiss, J.. Nature, 149, 471 (1942); 161, 


449 (1943). 

* Pringsheim, P., Trans. Faraday Soc., 35, 48 (1939). 

* London, F., Compt. rend., 208, 2059 (1939). 

* Mott, N. F., and Gurney. R. W., “Electronic Processes in Ionic 
Crystals” (Oxford University Press, 1940). 


THOMAS JEFFERSON AS NATURAL 
PHILOSOPHER 


By Dr. HARLOW SHAPLEY 
Harvard College Observatory 


IREVIOUS speakers [in the symposium arranged 

by the American Philosophical Society during 
April 22-24 to commemorate the two hundredth 
anniversary of the birth on April 13, 1743 of Thomas 
Jefferson] have easily encroached upon my subject, 
doubtless finding it difficult to consider the versatile 
Jefferson as a lawyer, a farmer, a diplomat, a traveller, 
without discussing also his thoughts and acts in the 
broad field of natural philosophy. Thus the famous 
contribution on the mould-board of the plough has 
been discussed, as well as the observations and specu- 
lations on climate, ethnology, and palwontology. 
My remarks can therefore be in the nature of mis- 
cellaneous supplementary notes. 

Jefferson had a telescope. He was keenly and 
practically interested in surveying and navigating, 
and in the astronomical measurements required by 
such work, but he was in no sense an astronomer. 
His curiosity about the non-terrestrial was, however, 
healthy ; and his admiration for the famous self- 
taught David Rittenhouse of Philadelphia brought 
him into frequent contact with practical and specu- 
lative astronomical questions. He used his telescope 
during the annular eclipse of the sun of September 17, 
1811, and reported his observations both carefully 
and modestly. Towards the end of his life he used 
the telescope to watch, from his mountain home, 
the workmen building the University of Virginia. 

Like all daring thinkers and workers in the pioneer 
days of so many of the sciences, Jefferson sometimes 
went to extremes. These misadventures were so few, 
compared with his successes, that one should not men- 
tion them at all except to t the impression that 
he was actually omniscient and infallible. Naturally 
he became cautious. When, for example, spectacular 
reports were made about shooting stars, he was 
sceptical. According to the Honourable 8. A. 
Mitchill’s account, Jefferson detlined to accept the 
story of the meteoric fai] in Connecticut in December, 
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He did not like this Connecticut stor 


1807. > and 
he did not like the way the Connecticut Y inkees 
pronounced their Latin, either. There was, | ideed. 
no love lost, for it is notorious how vigorous!) much 
of Connecticut disliked this Virginia advoc ite of 
religious tolerance. They reported showers of stones 
from the Connecticut clouds—he discount:| the 
claims at once and said, according to Mitchi'', tha: 
five words would be sufficient for a mse. They 


were short words—‘“‘It is all a lie!” 

But later, when the evidence concerni::: the 
meteoric fall became clearer, Jefferson recon» dered 
the matter and recommended that competen: auth. 
orities of the American Philosophical Society might 
look into it. He first pointed out, however, tliat the 
sending of the Connecticut stones to Congressmen 
was not necessarily the most profitable pro: edure, 
in view of the limitations of those particular yentle. 
men. The letter on the meteoric stones to Mr. Daniel 
Salmon is dated February 15, 1808, and is worth 
quoting as an illustration of Jefferson's scientific 
attitude. 

“Sir, I have duly received your letter of the 8th 
instant, on the subject of the stone in your possession, 
supposed meteoric. Its descent from the atmosphere 
presents so much difficulty as to require careful 
examination. But I do not know that the most 
effectual examination could be made by the members 
of the National Legislature, to whom you have 
thought of exhibiting it. Some fragments of these 
stories have been already handed about among them. 
But those most highly qualified for acting in their 
stations are not necessarily supposed most familiar 
with subjects of natural history ; and such of them 
as have that familiarity, are not in situations here 
to make the investigation. I should think that an 
inquiry by some one of our scientific societies, as the 
Philosophical Society of Philadelphia for example, 
would be most likely to be directed with such caution 
and knowledge of the subject, as would inspire a 
general confidence. We certainly are not to deny 
whatever we cannot account for. A thousand phen- 
omena present themselves daily which we cannot 
explain, but where facts are suggested, bearing no 
analogy with the laws of nature as yet known to us, 
their verity needs proofs proportioned to their 
difficulty. A cautious mind will weigh well the 
opposition of the phenomenon to everything hitherto 
observed, the strength of the testimony by which it 
is supported, and the errors and misconceptions to 
which even our senses are liable. It may be very 
difficult to explain how the stone you possess came 
into the position in which it was found. But is it 
easier to explain how it got into the clouds from 
whence it is supposed to have fallen? The actual 
fact however is the thing to be established, and this 
I hope will be done by those whose situations and 
qualifications enable them to do it.” 

Much earlier than the epoch of the meteor shower 
and the annular eclipse, Jefferson had developed 4 
considerable interest in certain problems of cosmogony. 
During his long stay in France he had become 
acquainted with many of the leading men of science. 
Among them was the famous Buffon, the great 
naturalist and the encyclopedic writer on scientific 
subjects. Buffon got some of his biological specimens 
from Jefferson, and was generous enough to write, 
“I should have counseled you, sir, before publishing 
my Natural History, and then I should have been 
sure of the facts.”” It was a fine compliment, in the 
Parisian style. It is scarcely imaginable now that 4 
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and § un of science would seek the advice of a leading 
nkees ytional politician in order to get his facts straight. 
deed, the “Epoques de la Nature”, written by Buffon 
much B iout 1780, received excited attention throughout 
‘e Of Brurope. It was but one part of the “Histoire Naturel” 
‘tones @ th which he was long associated and which appeared 

“1 the Bicing forty years in almost numberless volumes. 
- that (me particular theory in “Epoques de la Nature” 
They jsturbed Jefferson. He wrote about it, in 1784, 

the Rev. James Madison : 
the “Tt has occurred to me to reflect a little more on 
dered Buffon’s central heat than I did at the moment of 

"auth. § conversation and to form an opinion different 
might som what I then expressed. The term ‘central heat’ 
wt the Biss not of itself give us a false idea of Buffon's 

— jypothesis. If it means a heat lodged in the center 
dure, ifthe Earth and diffusing its warmth from thence 
entle- B the extremeties, then certainly it would be less 
veut in proportion to the distance to that center, and so 
worth forth. Of course less under the equator than the 

‘entific Hoses, on high mountains than in deep valleys. But 

:' Buffon’s theory is that this Earth was once in a 

ne Sth Beste of hot fusion, and that it has been, and still 

©Ss100, BF ontinues to be cooling. What is the course of this 

sphere 1 A heated body being surrounded by a 
areful B ider one, whether solid or fluid, the heat, which 

| most B itself a fluid, flows from the colder body equally 
mbers fom every point of the hotter. .. .” 

_ have 9 jefferson, of course, subscribed to the current fluid 
these B isory of heat, universal at that time; but it is 
them. wteworthy that he also states one of the basic laws 

\ their Bt thermodynamics. He goes on in the letter to 

mailing Madison to reason that on the Buffon hypothesis the 

"them Ff rth should be hotter at the poles than at the equator, 

& here entrary to observation, and contrary to the con- 
wt @2 F iusion derived by Buffon, who says that the earth, 
as the Bising thinnest at the poles, will cool sooner there 

mple, # han under the equator where it is thicker. Jefferson 

auton F oncludes, “If my idea of the process of cooling be 
pire 8 Bicht, his is wrong and his whole theory in the 
deny Epochs of Nature is overset.” 

phen- 9 in general, the natural philosophy of Jefferson 

“nnO’ Bras of the practical sort. Apparently he was some- 

ng 2° Bvhat soured by the speculators on the origin and 
to US, Be of the earth. But he rather skilfully avoided the 
their controversy of his time as to the origin of fossil 

I the B tells on the mountain tops. He would not commit 
therto Himself that they were remnants of the sea-line of 
lich it Bite time of Noah's Flood ; or evidence of the rising 
ns © Ticean waters having covered the peaks; or one of 
Very Bthose strange manifestations of the All-wise which 
‘Came Toermits shell-like formations to grow through the 

8 Bt ges in the same way that queer rock formations and 
from Frvstals are formed without associated organisms. 

etual F His interest in geology was chiefly confined to a 
1 this § ractical interest in mining and in the related field 
sand Bf palwontology. His enthusiasm for fossil bones 

led him to the inquiries and writings and collecting 

‘ower Tthat have given him right to the title of founder of 
od & BAmerican palwontology. As has been told fully 
sony: Eekewhere, and many times, he brought along to the 
come Fxientific men and museums of Philadelphia a collec - 
ence. Ition of remarkable bones when he journeyed to that 
great tity to become the Vice-President of the United 
ntifie Bstates. Those fossils, one hundred and fifty years 
mens Biter, are on proud display. Later he built up at 
— Monticello a much greater palwontological collection. 
a It dominated the famous residence. 
re The steam engine was one of the practical scientific 
~ 4 developments of his time that had a peculiar appeal 


to Jefferson. It inspired him to seek the possibility 





NATURE 





179 







not so much of transportation nor of man’s manu- 
facturing, but rather the emancipation of the indiv- 
idual citizen from the drudgery of chores. He viewed 
the advances of science in terms of the practical 
problems of his plantation. If the tea kettle could 
only be developed into a practical steam boilér, the 
water could be pumped to the tops of the houses ; 
the household machinery could be operated by 
water power, and hands released for the fields. 
Jefferson went from France to England especially 
to see Watt and his famous engine; but the canny 
inventor, or his advisers. saw to it that this shrewd 
and inventive Virginian did not get a close look at 
the details. 

Thomas Jefferson was interested in the precious 
metals from two points of view—the coinage of the 
United States, and the mining industry. While Vice- 
President of the United States he was attracted by 
the problems of the copper mines at Newark, New 
Jersey. Miss Adams has just recently published from 
the Boston Public Library a letter, heretofore unpub- 
lished, touching on this subject. Jefferson wrote to 
Elisha Boudinot in Newark concerning the resources 
of the Schuyler copper mines, which operated some 
three miles north of the town from 1719 until 1775, and 
later. There is one sentence in that newly published 
letter which indicates an early contact of the Roose- 
velt family with the White House. Was it prophetic ? 
The sentence is, “As soonas youreceive Mr. Roosevelt's 
answer I shall be further thankful for the commun- 
ication of it.’’ A matter of incorporation was involved, 
and one may assume that the awaited answer came 
in good time from Nicholas Roosevelt, who was the 
great-great-grand-uncle of some later tenants of the 
White House. 

In 1790, when George Washington was President 
of the United States and Thomas Jefferson the 
Secretary of State, the latter was asked to make a 
report on weights and measures suitable for the new 
federation of States. The subject naturally interested 
one with such wide scientific and social interests as 
Jefferson, and one who had had close contacts with 
the reforms and innovations in France. He made 
recommendations that in a way resulted in the 
founding of the Bureau of Standards. More than 
twenty years later, Jefferson was writing to Dr. 
Robert Patterson concerning the project that the 
American Philosophical Society should look into the 
subject of fixing standards of measures, weights, 
and coins. He was a member of a committee charged 
with examining the problem. With a fine sense of the 
disadvantage of working with a committee from a 
distance, Jefferson modestly remarked, in the intro- 
duction to a long letter on the subject: ‘Isolated 
as is my position, I am sure I can offer nothing but 
what occurred to the committee engaged on it, with 
the advantage on their part of correction by an 
interchange of sentiments and observations among 
themselves. I will, however, hazard some general 
ideas, because you desire it, and if a single one be 
useful, the labor will not be lost.”’ 

It is of interest that a major part of this letter is 
devoted to the question of the appropriate diplomatic 
techniques necessary to get co-operation in Europe 
with an American innovation. All must be handled 
delicately, with full consideration of the prides and 
prejudices and sensitive vanities of the Governments 
of the foreign nations. He writes : 

“With England, our explanations will be much 
more delicate ;""—he is writing about the possibility 
of international agreement on a decimal system 
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for weights and measures—‘“they are the older 
country, the mother country, more advanced in the 
arts and sciences, possessing more wealth and leisure 
for their improvement, and animated by a pride more 
than laudable . . . The subject should therefore be 
opened to them with infinite tenderness and respect, 
and in some way which might give them ue place 
. . . .” His approach reminds one of the techniques 
and tendernesses necessary at the present time in 
advocating international fellowship. 

Jefferson makes an interesting commentary 
(“Writings”, 13, 105) on the English gentleman 
as an amateur man of science. “We (in Virginia) 
are all occupied in industrious pursuits. They 
abound with persons living on the industry of their 
fathers, on the earnings of their fellow-citizens, 
given away by their rulers as pensions. Some of 
these, desirous of laudable distinction, devote their 
time and means to the pursuits of science, and 
become profitable members of society by industry 
of a higher order.” 

Returning to his consideration of units of weights 
and measures, Jefferson proposed, in one crystal clear 
sentence, unmatched in my experience for simplicity 
and completeness, the following : 

“That our unit of measure then be a pendulum 
of such length as in the latitude of 45°, in the level 
of the ocean, and in a given’ temperature, shall 
perform its vibrations, in small and equal arcs, in 
one second of time.” 

His uncommon gift for clear writing could not be 
better illustrated. But his proposal was not accepted. 
His arguments against the unit of the one ten-millionth 
part of the distance from the pole to the equator 
were to the point. But it takes more than clarity 
and logic to simplify the deeply rooted system of 
weights and measures. 

Jefferson’s ““Notes on Virginia’ were among his 
most noteworthy writings. To me they demonstrate 
more clearly than anything else that if he had been 
free from his national political life he could have 
readily developed into one of the leading men of 
science of his time and country. His “Notes” touched 
all phases of the natural history of the region, and 
dealt with its people and its government. There were 
many editions, many translations. But he viewed 
his accomplishments with modesty. On September 
25, 1785, he wrote to Francis Hopkinson: “I have 
sometimes thought of sending a copy of my Notes to 
the Philosophical Society as a tribute to them, but 
this would seem as if I considered them as worth 
something, which I’m conscious they are not. I will 
not ask you for your advice on this occasion, because 
it is one of those on which no man is authorized to 
ask a sincere opinion. I shall therefore refer it to 
further thought.” 

How many an editor has wished that his scientific 
contributors would refer their compositions to 
further thought ! 

The “Notes” were written in the war years, 1781 
and 1782, and therefore we should make some allow- 
ance for Jefferson's rather stinging comparison of 
little America with Great Britain and great France, 
so far as the production of genius is concerned. His 
war-time comments on Britain : “The present war 
so long having cut off communication with Great 
Britain, we are not able to make a fair estimate 
of the state of science in that country. The spirit 
with which she wages war, is the only sample before 
our eyes, and that does not seem the legitimate 
offepring either of science or of civilization. The 
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sun of her glory is fast descending to the | orizon 
Her philosophy has crossed the Channel, her ‘-sedom 
the Atlantic, and herself seems passing (> tha; 
awful dissolution whose issue is not given jumay 
foresight to sean.” For four hundred years worried 
men have predicted the impending dissolu:ion of 
Britain. She has always been in a state o rapid 
decline ! 

One could continue at length with quotations that 
show the sensitiveness, the vast learning, the cui: Losity 
and the originality of this astonishing \irgini, 
farmer. He had, as they say, pretty nearly everthing. 
In the field of natural philosophy he had ca«ution 
and daringness, inquisitiveness and a willingness to 
change his mind in the light of new facts or as a 
result of further thought. What we would now cal! 
proper scientific methods and attitudes appeired to 
be instinctive with him. 

His scientific creed is illustrated in his response 
to the Abbé Raynal’s taunt, that America had 
produced no poet, no mathematician, or man of 
genius in any art or any science. In his “Notes on 
Virginia”, Jefferson asked for time with regard to 
the poet ; but pointed to Washington and Franklin 
(as well he might) as leaders in the soldier's craft, 
and the craft of physics ; and concerning the Phila. 
delphia astronomer he wrote, “We had supposed 
Mr. Rittenhouse second to no astronomer living; 
but in genius he must be the first, because he is 
self-taught. As an artist he has exhibited as great 
a proof of mechanical genius as the world has ever 
produced. [A famous orrery is referred to.] He has 
not indeed made a world; but he has by imitation 
approached nearer its Maker than any man who has 
lived from the Creation to this day.”’ In a footnote 
he points out that the European nations traverse 
the globe with the aid of Hadley’s quadrant, which 
was actually invented by the American Godfrey. 

But to return to the scientific creed. The Abbé 
Raynal later withdrew his taunt with regard to the 
North Americans; but still disparaged the South 
Americans. In a footnote Jefferson questions the 
sufficiency of the Frenchman’s knowledge, and the 
depth of his research on the subject concerning 
which he was writing. He indicated how the nation- 
ality and conditions of the interpreter might well 
affect the interpretation, and concluded with the 
unforgettable statement : 

“A patient pursuit of facts, and a cautious com- 
bination and comparison of them, is a drudgery to 
which man is subjected by his Maker if he wishes 
to obtain sure knowledge.” 


THE WAY AND SPIRIT OF 
SCIENCE” 


By Generauissmo CHIANG KAI-SHEK 


Chairman of the Military Affairs Commission of the 
Republic of China and Supreme Commander of the 
Chinese Armies 


The Scientific Approach 
ROCEED from the immediate to the distant, from 
the low to the high; attain the great through 
the small, the difficult through the simple. To 
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ycomp!ish great and important things, it is necessary 
i start from the nearest, simplest, and most minute 
s, enlarging and expanding gradually in 
gstematic order. 
‘Competence in small things precedes competence 
jr big affairs; first know how to do commonplace 
things well ; afterwards talk of doing work of special 
ance. Know how to solve small and easy 
problems ; afterwards you may be successful in rare 
yweomplishments. Never run after speculations and 
far-reaching conclusions, missing out immediate stages 
wd hoping for lucky shots. Your work will only 
ie superficial ; short cuts will not lead to the desired 
sim, and nothing solid will be accomplished 


The Scientific Spirit 


In order to investigate thoroughly all the phen- 
mena of man and Nature, our attitude towards 
mything should be, not only to attempt understanding 
of what is not understood, and to make experiments 
vhere the previous experiments have not been 
atisfactory ; but also to understand further what 
iscommonly supposed to be already understood, and 
0 improve further those experiments which have 
already been commonly considered satisfactory. The 
more knowledge grows, the more the lack of it is 
felt. The greater one’s accomplishment, the more 
intensely the smallness of one’s ability is realized. 
But it is through this very feeling of inadequacy and 
insignificance that knowledge and achievements can 
vntinually progress. 

Never be satisfied with obtaining one result or 
even a small success. Whatever be the department 
f knowledge one is investigating or whatever kind 
f work one is to do, it is necessary before starting 
tw consider properly the facts of the case, avoid all 
vagueness in defining the aim and be sure about the 
method to be employed. Once started, be determined 
to carry the project through, working unceasingly 
and meeting every obstacle with undaunted resource. 
Many young men of to-day have no understanding 
f this principle. They will start to study a subject 
r work on a project, but when they meet the slightest 
obstacle or disappointment, instead of holding on 
doggedly and industriously, they will merely skip 
the dificulty and turn over to some other easier 
problem. This mental unsteadiness, chopping and 

changing time after time, will never bring any result. 

There are also many who have as their rhain object 

in life the attainment of wealth or high official position, 
and if they find themselves in work where 
these aims seem to have little or no hope of realiza- 
tion, they will discard it without any consideration, 
however important it may be, and creep into some 
new path. Such opportunists, consulting only their 
own selfish interests, have no responsibility to the 
country and the people. 


The Scientific System 


Limitations. In doing anything we must first know 
the limitations of the question ; in other words, one 
must be quite clear about one’s object and aim. 
This is of prime necessity, for one can then concen- 
wate time and energy upon possibilities within the 
frame of reference. Thus one can avoid all distractions 
fom other sources; and one will not try to do 
several things at once. If we think of attacking one 
problem to-day, another to-morrow, and still another 


the day after to-morrow, finally nothing will be 
accomplished, In investigations and affairs it is 





essential to define the central idea. Only if this 
is done can we distinguish between the roots and 
branches of things, avoiding confusion between the 
first and the last. A clear idea of the order of things, 
which stands the test of practice, is required for the 
success of any research. 

Management. All reasonable scientific organ- 
ization must satisfy the following requirements : (a) a 
vertical definite dendritic order ; (6) a horizontal in- 
timate co-ordination. The vertical order embodies the 
relation between the upper and the lower, the deriving 
to the derived, levels of organization. Such relation 
must be well understood before the organization can 
be effectively controlled and steered with ease. The 
horizontal co-ordination embodies the relation between 
each small part of the organization to every other 
part, so as to give harmony in operation. Such 
relations must be intimate before the different 
portions can achieve complete co-ordination, and the 
organization run with maximum e'‘ficiency. 

Recording and Preparation. Before beginning work 
on any subject, collect every type of material available, 
examine it carefully, and presuppose all possible 
situations which may be encountered at different 
later stages, using all possible intelligence and 
resourcefulness. Consider the preparation of different 
types of formule to meet different situations so that 
at any stage of the work the most satisfactory 
formula can be produced. Only those who are 
thoroughly industrious and persevering in thought, 
only those who have different solutions and formule 
prepared beforehand, can meet every situation with 
calmness and ease. However difficult the matter in 
hand may be, in the end they find the solution which 
carries them through. 

Division of Labour and Co-operation. The advance 
of human civilization has been entirely due to division 
of labour and co-operation. Whether it be knowledge 
or practical affairs, division of labour is necessary 
for specialization, and co-operation is necessary for 
success. For the intelligence and ability of one 
single man are limited ; hence each man has to select 
a particular branch of knowledge for investigation 
or a special type of practical work to do; only then 
is the highest efficiency attained. Then the results 
of different investigations have to be unified and 
co-ordinated, and the entire whole of knowledge and 
achievements makes real progress. We Chinese suffer 
from a great lack of co-operation in knowledge and 
affairs. In our scholarly researches there is not 
enough discussion and mutual understanding ; and 
in our affairs there is little sympathetic and helpful 
co-ordination ; thus the research spirit is low and 
few things are done well and effectively. 

Research. The progress of science and the improve- 
ment of the lot of man have been due to the efforts 
of research. These were not accomplished by people 
who are content to work to strict office hours. In 
the West, work is carried on not only in the normal 
working hours, but even free time is not wasted. 
For example, Sundays have been found just the 
right time for intellectual investigations. If we are 
to save our country, we must break through the 
present lethargic and pessimistic psychology, and 
cultivate an industrious and persevering spirit, 
dedicating oneself to research with all one’s heart 
and mind. 

Eaperimentation. Many of the results of invest- 
igation and observation are only theories which have 
to stand the test of experiment before it can be 
shown whether they are correct and suitable for 
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practical purposes. If experimentation shows flaws 
in the theory, then it is necessary (according to the 
facts of the case) to study more carefully, trying 
various improvements until as satisfactory a hypo- 
thesis is obtained as possible. If one still fails, the 
reasons for failure must be further inquired into, 
and corrections made accordingly. The ideal type 
of research worker is one who stands firmly by 
the scientific attitude (the objective outlook), 
observes facts and circumstances objectively and 
with humility, and draws his conclusions therefrom. 
Then only will ‘there be any hope of knowing the 
truth. 

Analysis and Statistics. When any plan or we 
of work shows development at the experimental 
stage, whether good or bad, one must collect and 
analyse the mass of material on hand, find out where 
the defects or good points are, decide whether the 
plan is workable and how far has been made, 
and in which direction and along what lines future 
developments are to take place. This statistical and 
analytical ability and the power for precise decision 
are fundamental in the success or failure of our re- 
search or practical work. Without the analytical and 
decisive mind it will not be possible to see clearly 
and objectively the relevant facts, and one falls into 
a mental state of chaos and disorder, failing to dis- 
cover any likely approach to a successful conclusion. 

Improvements and Inventions. To be conscious of 
mistakes is the most important factor in making 
progress. So in all our analytical examinations it is 
imperative to find the causes of these mistakes ; 
only in this way shall we be able to find the required 
improvements. We must also persevere to discover 
those new principles, new methods, and new factors 
which are essential for general progress. 

Conclusions. We live in an era of difficulty, 
suffering and danger. To be able to shoulder the 
heavy responsibility of reviving our nation and 
completing our revolution, we must have at all costs 
a clear idea of the content and meaning of science ; 
we must te the spirit of science; and we 
must utilize the methods of science; so that one 
man will be as efficient as ten, and in one day 
ten days work will be done. While we are fighting 
intensely at the front for the mode of life we want, 
we cannot remain stationary at home; if we do not 
progress we shall degenerate ; if we cannot achieve 
success we shall be ruined; if we do not prosper 
we shall be crushed ; if we still refuse to gather our 
full strength our very existence will become impossible. 
From this day onwards, whatever it is we have to 
do, and whoever is doing it, there should be no more 
inefficient half-heartedness and no more spirit of 
fatalistic resignation. 


OBITUARIES 


Prof. David Hilbert, For.Mem.R.S. 


News has reached Great Britain that Prof. David 
Hilbert, of Géttingen, died recently. He was born 
on January 23, 1862, and was a mathematician of 
tremendous power who ranged over a wide field and 
had an unusual influence on t-day mathe- 


matics. An indication of the breadth of Hilbert’s 
influence is the number of mathematical topics 
which are associated with his name. For example, 
we have Hilbert space, Hilbert inequality, Hilbert 
transform, Hilbert invariant integral, Hilbert irre- 
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ducibility theorem, Hilbert base theorem, Hilbert 
axiom, Hilbert sub-groups, Hilbert class field. 
we recall his contributions to the “Yellow- Backs” . 


“Methoden der Mathematischen Physik’ (wit) 
Courant), “Grundlagen der Mathematik” (with 
Bernays), “Anschauliche Geometrie” (wit!: Cohn. 


Vossen), “Theoretische Logik” (with Ackermanp), 
The fact that Hilbert was able to prod ice ont. 
standing original results in a large number of (\ifferent 
branches of mathematics and mathematica! physics 
is most remarkable in our times. It was made 


possible by his ability to concentrate comp!:tely on 
one subject for a time; when he had finished, he 
rarely returned to it or even cared to hear a)out it, 
not even recognizing his own results. However, when 
Hilbert did become interested in a subject, he was 
able to indicate so many possible lines of <evelop. 


ment that mathematicians were kept busy for 
decades afterwards on new problems. 

There can be few mathematicians nowada). whose 
work does not in some way derive from Hilbert. 
His personality and naive enthusiasm attracted to 
G6ttingen many pupils and followers who wil! always 
delight in recalling their experiences there and in 
passing on some of the Hilbert anecdotes. Hilbert’s 
devotion to mathematics was complete : he allowed 
no prejudices, racial or otherwise, to interfere. For 
example, despite violent o; ition from his col- 
leagues, during the War of 1914-18 he insisted on 
delivering a eulogy on Darboux and on Emmy 
Noether receiving the venia legendi at Géttingen. 

While it is not possible to give here an account of 
Hilbert’s work, it is worth while recording some of 
the main topics on which he concentrated at various 
periods : invariant theory, algebraic number theory, 
diophantine equations, integral equations, founda- 
tions of geometry, mathematical physics, calculus of 
variations, foundations of mathematics. A detailed 
study of his papers reveals the continuous develop- 
ment of his thought from “theology” back to 
“theology”. In honour of his seventieth birthdays 
three-volume edition of his papers was published. 
Reviews of the volumes by Prat. L. J. Mordell, to 
which those who wish for a more detailed account 
of his work should refer, a in the Mathe. 
matical Gazette in 1932, 1934 and 1936. I had the 
privilege of being closely associated with Hilbert 
in the preparation of this edition. In conversation, 
Hilbert often affirmed that, much as he admired 
every branch of mathematics, number theory wa: 
for him the most attractive. By number theory he 
meant algebraic number theory rather than the 
number oy es by Waring’s theorem, for 
which he nev found the first proof and by 
which he is perhaps best known in Great Britain 
to-day. His work on Waring’s problem was totally 
unconnected in content and time from his main work 
on number theory. It is interesting to recall that, 
in connexion with a lecture by Prof. R. Fueter at 
the 1932 Zurich Congress, Hilbert asserted that 
the theory of complex multiplication (of elliptic 
modular functions) which forms a powerful link 
between number theory and analysis, is not only 
the most beautiful part of mathematics but also © 
all science. 

Among Hilbert’s papers, I will mention only 
lecture in Paris in 1900, in which he stated his famous 
series of twenty-three problems. These were the 
problems which he considered most significant i 
mathematics at that time ; not isolated questions but 
problems of such @ general character that thei 
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solution was bound to have an enormous influence 
on the shape of future mathematics. The present 
time seems an opportune one, since so many mathe- 
maticians have given up their usual sort of mathe- 
matics, for another Hilbert to state the present 
position of the original problems, and to present a 
new series and thereby to orient the activities of 
mathematicians of the future. 

Orca Taussky. 





Dr. T. T. Groom 


TxHoMas THEODORE Groom was born at Wellington, 
Shropshire, on May 16, 1863, and died in Oxford on 
March 26, 1943. After studying at the University 
of Heidelberg and University College, London, he 
entered St. John’s College, Cambridge, in 1885 with 
an exhibition, and was afterwards awarded a founda- 
tion scholarship. He obtained a first class in the 
Natural Sciences Tripos Part | in 1887 and in Part 2 
(Geology) in 1889, and gained the Harkness scholar- 
ship for geology and paleontology. In the same 
year he took first-class honours in the examination 
for the London B.Sc. 

Groom’s first post was as demonstrator in zoology 
at Leeds under Prof. L. C. Miall. He next became 
professor of natural history at the Royal Agricultural 
College, Cirencester. In 1899 he left Cirencester for 
University College, Reading, where he was lecturer 
in geology and zoology. In 1906, at the invitation 
of Prof. Lapworth, he went to Birmingham as 
lecturer in geology, and remained there until Lap- 
worth’s retirement in 1914, when he moved to 
Oxford, where he spent the rest of his life. 

At first Groom’s interests seem to have been 
equally divided between geology and zoology, but 
eventually the attractions of geology prevailed. 
Although his qualifications in both geology and 
zoology seemed to fit him especially for research in 
paleontology, his principal work was in field geology. 

While still an undergraduate, Groom wrote a paper 
on the corallian echinoid Pelanechinus, of which he 
discovered one of the only three specimens known. 
By a detailed study of its structure he brought 
forward new evidence to show that this genus belongs 
to the Echinothuridz, of which it is the earliest 
representative, living forms being found in the deep 
sea. In Pelanechinus he proved, for the first time, 
the existence of pedicellariw in fossil echinoids. 

After taking his degree at Cambridge, Groom spent 
a year at the Naples Zoological Station and investi- 
gated the early stages in the development of Cirripeds. 
The results of this work, for which he was awarded 
the D.Se. of London, were published in the 
Phi ical Transactions of the Royal Society, 
185 (1895), and Quarterly Journal of Microscopical 
Science, 37 (1895). Of Groom's work in geology his 
unravelling of the complex tectonics and geological 
history of the Malvern and Abberley Hills is of out- 
standing merit. The results of this investigation were 
published in a series of papers during the years 1899 
to 1902 (Quart. J. Geol. Soc., 55, 56, 57, 58) and a 
general summary of the work, including the Ledbury 
district, was given in “Geology in the Field” (1910), 
p. 698. In collaboration with his friend, Philip Lake, 
Groom wrote on the geology of the Silurian districts 
of Corwen and Glyn Ceiriog in North Wales (Quart. 
J. Geol. Soc., 49, 64). 

Groom's interests were wide. In paleontology, in 
addition to the early paper on Pelanechinus, he 
described new Cambrian hyolithids, trilobites and 
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ostracods (1902), while in petrology he wrote on the 
igneous rocks associated with the Cambrian of the 
Malvern Hills (1901) and on a tachylite from Carrock 
Fell (1889). In geomorphology he gave an account 
of the effects of faults on the character of the sea- 
shore (1895). From 1907 until 1917 Groom spent much 
time in investigating the beds forming the boundary 
of the Silurian and Old Red Sandstone in the Llandeilo 
and other districts of South Wales. It is greatly to 
be regretted that this work was left unfinished and 
no account of it published. After 1910 his only publi- 
cation was a short paper, in conjunction with W. K. 
Spencer, on Ordovician starfishes which he had 
discovered in Shropshire (Geol. Mag., 1934). Groom 
was a stamp collector and made some contributions 
to the literature of philately. His notebooks, zoo- 
logical preparations and a few rock-slices were 
bequeathed to the Sedgwick Museum, Cambridge. 
The main part of his geological collection was left to 
the University Museum, Oxford. Owing to his long 
retirement from active work, Groom was personally 
but little known to the younger geologists of to-day. 
Those of his contemporaries who survive cherish the 
remembrance of a good friend and a genial com- 
panion. H. Woops. 


Dr. E. C. V. Mattick 


Dr. Exvrrermpa C. V. Matricx (née Cornish) died 
in Reading on July 19, 1943. She was educated at 
Colston’s School, Bristol, and took her qualifying 
degrees at the University of Bristol, working with 
Prof. J. W. McBain on a thesis dealing with the 
colloidal properties of soap solutions. She later took 
her doctorate at the same University. But she will 
best be remembered for her very long association 
with the National Institute for Research in Dairying 
at Shinfield, where she took up work on a Ministry of 
Agriculture Scholarship in 1913. For thirty years, 
but for a few months, she worked at Shinfield; in 
earlier years with Dr. Stenhouse Williams and Mr. 
J. Golding on the effects of heat treatment on the 
nutritive value of milk and later on the chemical 
changes taking place in the ripening of cheese, on 
the fat-splitting enzymes present in milk and milk 
products, on vegetable sources of rennet and on 
many other chemical and biochemical problems of 
practical importance in dairying. 

Her first husband, Mr. Lionel Venn, was killed 
very shortly after her marriage during the War of 
1914-18. Later, she married Dr. A. T. R. Mattick, 
now head of the Bacteriology Department at Shinfield. 

During the last years of her life Dr. Mattick 
suffered from very bad health, but her enthusiasm 
for research and unfailing courage gave her the 
strength to continue her investigations in the labora- 
tory until only a short time before her death. This 
triumph of a resolute mind over a failing physique 
was noted and admired by her colleagues, and her 
own slowly progressing illness never disturbed that 
kindliness and consideration for others for which she 
will long be remembered by all who knew her. 

G. W. Scorr Brat. 


WE regret to announce the following deaths; — 

Sir Stopford Brunton, Bt., the well-known Canadian 
mining geologist, on July 25, aged fifty-eight. 

Prof. J. Gibson, emeritus professor of logic and 
philosophy in the University College of North Wales, 
Bangor, on August 1, aged seventy-eight. 
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NEWS AND VIEWS 


Substitute Materials 


Tue unfounded belief that a substitute is neces- 
sarily inferior to the material it displaces takes an 
unconscionabie time to die. It is not long since a 
well-known member of Parliament objected to the 
incorporation of synthetic aneurin (vitamin B,) into 
our bread, to replace that taken out with the germ, 
on the ground of adulteration. Replacement of a 
natural constituent by an identical artificial one 
cannot now reasonably be considered fraudulent ; in 
fact, it is often economically advisable, and some of 
the substitutes that are in use as a consequence of 
war-time scarcity promise to outlive the lean years 
through which we are now passing. A good account 
of the more important of these is given by Dr. C. H. 
Desch in a brochure entitled “Substitute Materials in 
War and Peace”, which he has written for the Royal 
Institute of International Affairs (Oxford University 
Press. 9d. net). Owing to war-time restrictions, very 
few details are given, but the bird's-eye view pre- 
sented of substitutes for natural petrol, rubber, fibres, 
metals, and of the entirely new materials termed, 
scmewhat erroneously, ‘plastics’, will convey to the 
layman all he needs to know for the appreciation of 
the present position in this very active field of 
inquiry. 

Among the less well-known facts mentioned by Dr. 
Desch, the following may be cited: In the autumn 
of 1941, Germany was using producer-gas for running 
150,000 lorries ; many more were on order and also 
20,000 new agricultural tractors with the same means 
of propulsion. In the United States, synthetic resins 
have become even scarcer than the aluminium they 
were designed to An artificial fibre, made 
entirely from coal, limestone and chlorine, has been 
made in Germany since 1939 ; it is used for protective 
clothing, fishing nets and chemical filters. Some 
10,000 tons of ‘fodder yeast’, first made on a large 
seale in Germany during 1914-18, was being pro- 
duced at Regensburg in 1939. Nickel in the Axis 
countries has been largely replaced by chromium and 
molybdenum, obtained within occupied regions. 
There is no evidence that the quality of German 
aircraft is suffering in any way from lack of suitable 
alloy steels, but for steel-making there is probably a 
shortage of manganese, for which no satisfactory 
substitute is known. 

In Great Britain much economy has been effected 
by reducing the number of steel specifications from 
2,000-3,000 to 85, and further reduction is possible. 
Copper and ‘stainless’ steel for making resistant 
chemical plant have been economized by using mild 
steel with a surface-layer of the more valuable metal, 
rolled on to it during the manufacture of the plates. 
Difficulties have been encountered in finding a satis- 
factory substitute for tin in making tin-plate and for 
bearings. In the United States, plants are being 
constructed to produce annually 800,000 tons of 
synthetic rubber from petrol and 200,000 tons from 
alcohol, prepared from grain. Japan is said to be 
using her superabundance of rubber by distilling it 
to produce petrol. Of all substitutes now in use, 
synthetic resins are considered to have the greatest 
probability of survival, and as mineral resources 
gradually decline, as they inevitably must, greater 
use will be made of substitutes, and particularly of 
those which can be produced from the renewable raw 
materials provided by Nature. 
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Britain Needs a National Policy of Technic 
Education 


Tuts is the title of a pam t (price 6d.) publi 
by Messrs. Pitman’s and oe: fe is a id wae 
addition to the many documents which have beep 
issued to show the needs and possibilities of « recon. 
structed educational scheme, since it outlines strong 
arguments for the need for giving very specia! atten. 
tion to the development of technical education. |; 
reminds us that “Our education policy is being shaped 
now. Technical education is an mtegral and e-sentig) 
part of it, the importance of which must in 10 cir. 
cumstances be overlooked or underestimated”. Np» 
one will deny that, especially if it be realize: that 
“There is no future of any consequence for |‘ritain 
save as a highly industrialized nation”. The pamphlet 
shows how technical education has been neglected in 
the past and underlines the disastrous policy which 
followed the Education Act of 1902 and seprated 
secondary from technical education. Despite that 
neglect the magnificent work of the technica! instita. 
tions since 1939 is made clear, and emphasis is laid 
on the fact that “‘the needs of peace will be as urgent 
and all embracing as those of war’. Recommenda. 
tions which will lead to the desired end are set out 
in detail. Many of therm have already appeared in 
other documents dealing with educational recon. 
struction, but they cannot be too often repeated. 
Rather mysteriously the title page tells us only that 
the author is “A Student of the Future”, but the 
pamphlet appears to be an expression of the views 
of the Association of Technical Institutions and the 
Association of Principals of Technical Institutions, 


American Education and the War 
It is significant that the American magazine 
School Life has, for the duration of the War, been 
by Education for Victory, “the official bi- 
weekly of the United States Office of Education 
Federal Security Agency”’. The aim of this interesting 
periodical is to spread information throughout the 
forty-eight States about war effort in the schools and 
colleges of each State. Prominence is given to a 
declaration of the National Education Association as 
to the spirit of school teaching in war-time. However 
it may be for the fighting forces, the emotions of 
hatred and revenge have no place in the schools, 
especially among the younger children. ‘“The spiritual 
casualties of war will be great enough and lasting 
enough without any help from the teaching pro- 
fession.’’ Rather let the young ple be taught a 
strong and positive love of fi m and fair play, 
and the strength of their opposition to slavery and 
injustice is assured. So Education for Victory tells 
of all that American schools and colleges are doing 
to help the war effort. Such activities as school 
ing, and the securing of food for school lunches, 
appear to be carried out on an immense scale. The 
ever-pressing necessities of the war situation have 
directed closer attention than ever before to the 
problem of adequate nutrition. In still more direct 
ways than these, the schools are doing their share of 
effort. High-school students may now take the 
ground-school test of the Civil Aeronautics Adminis- 
tration. A few months ago, we are told, high-school 
students could only dream about aviation. Now tens 
of thousands of boys are studying pre-flight aero- 
nautics, and 200 boys are actually learning to fly. 
Wings for Victory publishes also detailed information 
about what the higher educational institutions are 
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doing for the War. Nearly five hundred of them have 
en approved tentatively, and subject to inspection 
blished jj vil take allotted parts in war-training programmes. 
worthy jg Obviously the normal course of scientific and technical 
ee ducation is being suspended, but on the other hand 
recon. jg a immense stimulus is being given to forms of 

ining that are destined to remain after hostilities 





Strong 
atten. have ce 
we qussian Interest in Mathematical Statistics 
sential A castxw from Prof. Alexander Schneiderman 
© cir. f sforms us that the centenary of Rothamsted Experi- 
No Jf genta! Station was celebrated on July 21 at a meeting 
{ that  jeld in the Moscow Scientists’ Club. Prof. Dmitri 
‘ritain & prianishnikov, the ‘father of Russian agricultural 
iphiet B hemistry’ and one of Timiriazev’s closest colla- 
ted in J porators, presented a historical review in which he 
which ff igdicated the part Rothamsted had performed in 
“rated HB pving the foundations of chemistry applied to 
that § ,griculture. Experimental fields in emulation of the 
nstita- 9 dassical trials of Lawes and Gilbert had been laid 
3 laid & wut in several countries; the Russian Institute for 
urgent [J Research in Fertilizers has its own experimental field 
ienda- § and conducts experiments at three hundred places in 
et out @ various soil zones of the Union. 
red in Particular attention was given to Rothamsted’s 
recon- ff development of statistical methods, including the 
pated. § analysis of variance, in the design and interpretation 
that f field experiments—a subject which hitherto has 
t the § been noticed (by Russians) only by V. Romanovsky. 
views ff Prof. Vassily Nemchinov read a paper on the signi- 
d the § fceance of the work of the Rothamsted Statistical 
a. Department, founded in 1919 at the instigation of 
Sir John Russell. Prof. Nemchinov said that the idea 
f organizing a statistical department was charac- 
teristic of Rothamsted, as it involved collaboration 


azine 
em between field workers, mathematicians, and pure 
il bi- biologists. A new branch of statistical theory had 
ation been developed, and had been very fruitful in 
sting estimating the reliability of results of both field and 
| the laboratory work. 

| and 

to a & Beit Memorial Fellowships for Medical Research 
a@ Ix their annual report the trustees of the Beit 


ever @ Memorial Fellowships for Medical Research note the 
8 of election this year again, as in 1942, of three past 
vols, fellows to the fellowship of the Royal Society, 





tual § namely, I. de Burgh Daly (fellow 1920-23); W. G. 
ting Penfield (1921); and 8. Zuckerman (1934-37). Out 
pre- of the twenty-five present fellows there are now 
at a sixteen seconded for whole-time war work. The 
lay, following elections were made, with permission for 
and each fellow to be seconded at any time for war 
ells duties: 4th Yeur Fellowships (£500 a year): Dr. 
ang J.J. D. King, to continue his studies of dental caries 
ol and parodontal disease, at the Nutritional Laboratory 
nes, of the Medical Research Council; P. C. Williams, to 
The continue his studies of natural and synthetic cestro- 
ave gens, at the Courtauld Institute of Biochemistry, 


the § Middlesex Hospital; Junior Fellowships (£400 a 
ect year): Margery E. M. Cutting, to study the physio- 


of logical metabolism of organs in infancy, at the 
he Department of Medicine, University of Cambridge ; 
a Dr. A. Kleczkowski, to study serological reactions in 
ol reference to size and shape of antigen and antibody 


ns particles, at Rothamsted Experimental Station, Hert- 
fordshire; Dr. G. J. Popjak, for an experimental 
study of fatty and degenerative changes in the kidney 
at St. Thomas’s Hospital Medical School; Dr 
Ethel G. Teece, to study the chemical structure of 
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jram- positive and negative micro-organisms and to 
develop antibacterial agents, at the Department of 
Chemistry, University of Birmingham. 


Future of Analytical Chemistry 


Tue Council of the Society of Public Analysts and 
Other Analytical Chemists has had under considera- 
tion the desirability of the formation, within the 
Society, of groups or sections dealing with special 
subjects or branches of analytical chemistry. Many 
members of the Society have been concerned with 
the implications arising from the recent rapid de- 
velopment of analytical chemistry and the probable 
continuation of such development in the post-war 
period, and the need of some measure of federation 
and co-ordination of specialized branches of analytical 
chemistry was apparent. Since one of the objects for 
which the Society was established, as set forth in its 
memorandum of association, is “to encourage, assist 
and extend the knowledge and study of analytical 
chemistry’’, the Council believes that this purpose can 
be best achieved by the institution of groups within the 
framework of the constitution of the Society. Negotia- 
tions are already in progress with the Microchemical 
Club with a view to that body becoming a Micro- 
chemical Group of the Society, but the formation of 
other Groups also, as may be deemed dasirable, within 
the Society will be encouraged, and proposals to this 
end will be submitted to a special meeting of the 
Society in the autumn. 


National Institute of Social and Economic Research 


THE annual report for 1942 of the National Institute 
of Social and Economic Research refers to the re- 
moval of the Institute to 2 Dean Trench Street, 
Westminster, where the new premises have per- 
mitted a thorough re-organization of the library. 
This has been re-classified and re-catalogued, and an 
accessions programme worked out to fill up the more 
serious gaps in books, periodicals and official pub- 
lications. The Institute is prepared to make it avail- 
able for reference to research workers in Government 
service who may wish to supplement the resources 
of their departmental libraries. Research work during 
the year was almost entirely a continuation or ex- 
tension of programmes either under way or planned, 
but the first issue of the Register of Research in 
the Social Sciences, the new version of the summary 
of research in progress and in plan, was completed 
in December and has been circulated confidentially. 
The Saving and Spending Survey begun in 1940 was 
concluded in October, and the inquiry into National 
Health Insurance undertaken by Prof. H. Levy was 
sent to the press early this year. Dr. Baykov’s 
study on the development of the Soviet economic 
system, which has taken the form of a thoroughly 
documented essay on the oa of planning in 
the U.8.8.R., was concluded by the end of the year. 
Dr. Singer completed in November a short descriptive 
study of standardized accountancy in Germany and 
Prof. Findlay Shirras brought to a close in the 
autumn the “Federal Finance Enquiry’. Mr. A. 
Shentield completed a report on “The Impact of 
War on Coventry: a Study in Industrial Disloca- 
tion”, covering the war period up to the end of 1941. 

Three inquiries, on national expenditure, output, 
and ‘income, 1920-38, on the measurement of 
national income of selected Colonial territories, and on 
the burden of local taxation, which had already begun, 
were continued throughout the year and are being 
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carried on in 1943. The second of these was originally 
concerned with Northern Rhodesia and Jamaica, but 
has now been extended to Nyasaland in view of the 
valuable data on that Colony which became available 
during the year. With regard to the third, a paper 
on the expenditure of county boroughs in England 
is now in the press and the full inquiry will be pub- 
lished under the title “Wealth and Poverty in Local 
Government”’, as there are insufficient data to permit 
a calculation of the local tax burden comparable with 
that made for the national tax survey in “The 
Burden of British Taxation”. Of the inquiries upon 
which work only started in 1942, that into profit 
margins is the most significant. Other plans which 
came into operation during the year were Dr. R. R. 
Kuezynski’s study of post-war population problems, 
and studies in aspects of commercial policy, 
directed by Dr. P. Barrett Whale. Two continuous 
projects were initiated in 1942: the observational 
study of the effects of the War on the credit policy 
and credit mechanisms of the City of London and 
the “Weekly Diary: Summary of Economic and 
Social Changes”. It is intended to continue the 
former for the duration of the War, and a full-length 
descriptive and analytical summary is expected to 
result. 


Vital Statistics of Canada 


Accorp1n¢ to the twentieth annual report on vital 
statistics for 1940 and the preliminary annual report 
for 1941, both recently issued by the Canadian Bureau 
of Statistics, the population of the Dominion has 
increased in the last twenty years from 8,776,000 in 
1921 to 11,443,000 in 1941. The largest populations 
were found in Quebec (3,329,000) and Ontario 
(3,765,000). Although the birth-rate for 1941 (22-3 
per 1,000 population) showed a slight increase, the 
rate has fallen from an average of 24-1 in the quin- 
quennium 1926-30 to 21-5 in 1940. The rate was 
highest in New Brunswick (25-9) and lowest in 
British Columbia (17-4). The stillbirth-rate in 1941 
was 2-6 per cent of all births. As regards infant 
mortality the provisional figure for 1941 was 60 per 
1,000 live births and the rate of 56 for 1940 was the 
lowest recorded. The maternal mortality-rate for 1940 
was 4-0 per 1,000 births and that for 1941 was 3-5. The 
marriage-rate showed a ive increase from 
7-3 per 1,000 population in the _— 1926-30 to 
10-8 in 1940 and 10-7 in 1941. e general death- 
rate was 9-6 per 1,000, the lowest rate being found 
in Saskatchewan and in Alberta. 


Sources of Engineering Information 


Tue fifth number of the ASLIB War-time 
Guides to British Sources of Specialised Information 
(March 1943) deals with engineering other than 
electrical. These are listed under Government 
departments ; professional, research and trade or- 
ganizations; and educational organizations and 
technical educational organizations. The list of 
Government departments is not comprehensive, but 
is confined to sources of information still usually 
accessible. All references to industrial firms have 
been omitted. Electrical engineering and telecom- 
munications are covered by Guide No. 3. An addi- 
tional section lists a number of organizations dealing 
with fuel, raw materials, transport, etc., which while 
not directly related to engineering are concerned 
with materials and aspects of work of immediate 
interest to engineers. The section devoted to 
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periodicals lists separately those printing © stracts 
profes. 
de and 


vlating 
and 


or lists of references ; periodicals issued by 
sional and industrial organizations ; other t: 
technical periodicals ; selected periodicals 
to auxiliary interests; engineering annua! 
annuals dealing with auxiliary interests. 


Recent Earthquakes 


Tue U.S. Coast and Geodetic Survey, in «: 
tion with Science Service and the Jesuit Seism: | \vicg) 
Association, has determined the epicentres ©{ two 
recent earthquakes. The first of these was on .! ung 8 
at about 20h. 42-2m. v.tT. and occurred near latitude 
19° N., longitude 116° E. This is in the South Ching 
Sea, west of Luzon in the Philippine Islands. The 
second was on June 9 at about 3h. 6-7m. v.v. and 
had its epicentre near latitude 9° N. , longitude | 20° BE. 
which is in the Sulu Sea north-east of Bornes. Op 
the morning of Friday, July 16, a strong earth jake 
was felt throughout the Island of Jamaica. The 
epicentre was some ninety miles from Kingston jn 
the Balaclava district, where some damage was done 
2 property though there are no reports of any loss 
of life. 


pera. 


Announcements 


Tue Association of Scientific Workers (West 
Midland Area) has arranged an open conference on 
“Science under Fascism and Democracy”’, to be held 
at the Town Hall, Birmi » on August 22 at 
3 p.m. The Lord Mayor of Birmingham (Councillor 
W. 8. Lewis) will open the conference, and the 
chair will be taken by Prof. M. L. E. Oliphant. 
Among the speakers who will deal with the sharp 
contrast in the approach to science and its appli- 
cations, and also the treatment of scientific workers, 
in Democratic and Fascist countries, are Prof. J. B. 8. 
Haldane (Great Britain), Dr. J. H. Hildebrand 
(United States), P. H. Yap (China), M. Fournier 
(France), Dr. A. van Anrooy (Holland), Dr. B. 
Schober (Czechoslovakia), Dr. A. Fischer (Austria), 
and Dr. J. G. Siebert (Germany). In the evening 
following the conference, films will be shown depicting 
scientific activities in many countries. 


Tue fifth supplement to the “British Pharmaceu- 
tical Codex’’ contains new monographs describing the 
insecticides derris and lonchocarpus, and new regula- 
tions which are introduced because of the shortage 
of rubber and quinine. Where the “Codex” insists 
on rubber, the supplement allows other materials 
to be used, and where the “Codex” includes quinine 
the supplement omits it except in the cases where it 
is considered essential. This supplement also in- 
cludes a cumulative index to all the five supplements 
which have been issued. 


Tue New York Academy of Medicine, in co-opera- 
tion with the State t of Health, the City 
Department of Health and six of the leading voluntary 
organizations of maternal welfare and child health, 
recently celebrated the hundredth anniversary of the 
publication by Oliver Wendell Holmes of the paper 
entitled ‘““The Contagiousness of Puerperal Fever’’. 


Erratum. In the letter entitled ‘Production 
of Ion Clusters by X-Rays” (Narurz, June 19), 
sixth line from bottom of first column, p. 698, for 
“Bg = 11-2 ev.” read “Bg = 11-2 Z ev.”’. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opiniones expressed by their corvespendente. 
No notice ts taken of anonymous ¢ 





War-time Growth of Schoolboys 


Tue rationing and restriction of many of our 
emmon foodstuffs has prevented the free choice of 
god to which we were all of us accustomed before 
de War, but it has handicapped some of the com- 
gunity much more than others. The public schools 
ve had a difficult time because boys of 14-18 
pquire more total food than the average holder of a 
























































The [gation book, yet the schools have no means of obtain - 
. and ng meals for their boys outside the ordinary rations. 
20° B, Ifthe question therefore has arisen as to whether this 
. On fis made any difference to the boys’ rate of growth. 
juake (gare public school boys now as tall and heavy as 
The iey were before the War? The pro-war and war- 
ton jn fgime weight and height records of boys at two public 
‘done [pxhools have been submitted to statistical analysis. 
y logg Both schools take a serious interest in the way their 
boys are fed. 
Group A (BOYS AGED 14-15 YEARS). 
Average Average Average Average 
We weightin | increment height in increment 
ast Year January of during the | January of | during the 
ce on each year. year | each year. year. 
db.) (ib.) } Gin.) (in.) | 
held § . : | 
22 at 1939 115-5 20 =|6||l a # 2-4 
cill 1940 113-9 20 | (Ghee 2-5 
ceed 1941 116-9 12-8 65-2 24 
| the 1942 116-4 128 86|) | |6653 2-1 
| 1943 113-8 64-0 
ant. saan anil ' ee 
harp 4 e 
ppli- _ nour B (Bors soup 15-16 YEARS). i 
kers, Average | Average Average Average 
B. 8. weight in increment height in increment | 
j Year January of | during the | January of | during the 
ranc each year. | year. each year year. | 
rnier ab) | Gb) (in.) (in.) 
B. 1939 123-8 és | 68 20) 
ria), 1940 125-6 10-3 | 67-1 1-7 
1941 1265 | WSs | 67-1 19 
ning 1942 128-0 10-0 67-5 1°7 
ting 1943 1292 | 67-4 
aie j 
The rate of growth during the year January 1939—40 
ceu- has been compared with the rates of growth during 
the the three following years. The boys were divided into 
ula- § two age-groups, A and B. Group A comprised all 
age § boys who became fifteen during the course of each 
18ts year of investigation, and group B all boys who be- 
ials § came sixteen during each year. 
ine Very similar results were obtained 
e it at both schools and average results - 
in- for one school are shown in the ~~ 
nts accompanying tables. Atthisschool *“ 
there were about a hundred boys #n 
in each age-group in each of the 54, 
ra- years 1939-43. There has been no , | 
ity significant decrease in the height 
ry and weight of these boys during the “” 
th, past three years; the 15-16 year- “* 
he ff old boys are in fact taller and sy 
er heavier now than were boys of a ,,, 
corresponding age before any food 
restrictions were imposed. Hence - ws 
on we may conclude that, given reason- 
Y), ably good catering and manage- 


or 


ment, the rationing system should 
not heve interfered with schoolboys’ 
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growth. This speaks well for the system of rationing, 
or the brains behind it; but it may be pointed out 
that if no outside sources of food are available, 
the catering must be good to make the present rations 
the basis of an adequate diet for a group of healthy 
young men or boys. 
E. M. BILurmncron. 
R. A. McCance. 
E. M. Wippowson. 
Department of Medicine, 
University of Cambridge. 
July 17. 


Radioactivity and the Completion of 
the Periodic System 


In connexion with the article by Prof. F. A. 
Paneth! in Nature of May 23, 1942, I would like to 
direct attention to the fact that the systematics of 
isotopes acquires a more simple and logical form if, 
besides the usual formation of nuclei by addition of 
a neutron (jn) and a proton (ip), we assume the 
possibility of the formation of new nuclei by addition 
of a hypothetical particle (_ia) of unit mass and charge 
equal to — e, which may be called the aproton-type 
formation of nuclei. 

In a recent paper* I have shown that, if all iso- 
topes are plotted on the graph (Z, A), some regu- 
larities in the position of stable nuclei may be 
noticed. These regularities may be considered as a 
consequence of the existence of the following scheme 
in the sequence of addition of elementary particles 
in the process of formation of new nuclei : 


(1) From hydrogen to oxygen n->p->n-—>p-—>. . .) 
(2) From oxygen to titanium 2n—>2p—>2n> .. . _ (1) 
(3) From titanium to uranium (2n or 4n)—> 

->(2p(a) or 4p(a)).. . 


where n, 2n,4n . . . denote the addition of one, two, 
four . . . neutrons one after another without inter- 
ruption; p denotes the addition of a proton ; 
2p(a), 4p(a) the addition of two or four protons one 
after another, the last of which may or may not be 
replaced by an aproton. 

Fig. 1 shows a part of the graph (Z, A), namely, 
from Z = 78 to Z = 94. Stable isotopes are denoted 
by crosses, 8-active isotopes by circles, and stable 
isotopes not yet found, but expected according to 
the above scheme (1), by dots. As this graph shows, 
all known stable isotopes in this range, without 
exception, agree with the scheme. On the other 
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Fig. 1. Systematics or Isororss. 


X known stable and c-active isotopes. 
@ expected stable and a-active isotopes. 
O unstable, f-active isotopes. 
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hand, all nuclei which do not follow the scheme (1) 
are unstable, that is, B-active. For example, K 
is formed from 73K by addition of a neutron (instead 
of the expected addition of a proton); it does not 
follow the scheme and is therefore unstable. SK, 
being transformed to the permitted configuration, 
seC'a, emits §-rays (7 approx. 10* years). 

Artificially obtained T7Au likewise (see Fig. 1) is 
formed by the addition of a neutron, whereas after 
the first proton (77 Pt + ip = Au) a second proton 
was to be expected. This nucleus is again unstable 
(8-active) and disintegrates with a period 7' of 2-7 
days. 

After the addition of the first proton, there are 
two possibilities of a further complication of nuclei : 
either a proton (A = + 1; Z = + 1) or an aproton 
(A = +1; Z= — 1) may be added. As a result, 
two isobars with the same A, but differing in Z 
(AZ = 2), may be formed in accordance with 
Mattauch’s rule. 


For example (see Fig. 1) : 

‘11 + ip = “Pb. 

vHg + ip = STI; (2) 

"ll + ia = SoHg. 

According to scheme (1) above for elements with 
Z greater than 7, after the addition of the first pro- 
ton, either a second proton or an aproton, but not 
a neutron, must follow. The result is that elements 
with odd atomic numbers may have either one 
isotope, for example, ‘7 Au, or, in the case of addition 
of an aproton, two isotopes, for example, TI and 
Tl (Aston’s rule). 

The introduction of a new type of particle taking 
part in the formation of nuclei, namely, the aproton, 
may be justified also by the fact that new regularities 
in the nuclear properties may thus be discovered. 
For example, the addition of a proton or an aproton 
is followed by a spin change jf, and the addition 
of a neutron by a change $4; the addition of an 
aproton results in the disappearance of the electric 
quadruple moment of nuclei, for example, 3{Ga, 33As, 
‘ein, ete.; when the position of a nucleus falls in 
the (Z, A) graph between two stable isobars, with 
AZ = 2, formed by addition of a proton and an 
aproton to the next isotope with lower mass, a 
branched + §-activity is observed (3:Cu, 33As, Ys'Rh). 

Following L. Turner*, it may be interesting to 
make a suggestion (Fig. 1) concerning the genealogy 
of isotopes of heavy elements with the help of 
scheme | above. 

All heavy elements may be arranged in five radio- 
active families, one of which is presented on Fig. 2. 
This family is especially remarkable because all its 
members, except the final product %y Bi, have vanished. 


Fig. 2. EXTINCT RADIOACTIVE BISMUTH FAMILY. 


X a-active isotopes. 
O 8-active isotopes. 
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Among the members of this family, the f 
isotopes of elements, according to Mendelé>ff 
should be found : 


Z=85 A 
Z 87 A 221 ; 
Z= 89 A = 225. 


As recently shown by Corson and Mac! 
element Z = 85 can be obtained by bomba 
of bismuth with a-particles. This is obvious); 
last element but one in the extinct bismuth / 
and it is a-active (7 = 7-5h.). Both Pane 
Mile. Perey* have discovered a-activity in ac: 

(Z = 89) and supposed that Ac possesses 
8- also «-activity. 

As may be gathered from Fig. 1, Ac cann it bea 
stable isotope and must therefore emit §-rays. At 
the same time, actinium must have another iso 
‘Ac (see Fig. 1), which is stable against (-decay 
(it follows scheme |) and may show «-activity. This 
isotope must be another member of the extinct 
bismuth family. 


213 and 217; 


Leo Pontsovsky. 
State Optical Institute, 
Leningrad. 
* Paneth, F. A., Nature, 149, 565 (1942). 
* Ponisovsky, L. B., J. Exp. and Theor. Phys., in the press. 
* Turner, L., Phys. Rev., 57, 157 (1940). 
* Corson, Mackenzie, and Segré, E., Phys. Rev., 53, 672 (1940) 
® a A., and others, Sitz. Ber. Wiener Akad, Wise., 123, 1459 
(1914). 

* Perey, M., C.R., 208, 97 (1939). 


Role of Acetylcholine and Vitamin B, 
in Nervous Excitation 


Art the cut end of a peripheral nerve acetylcholine’ 
and vitamin B,* are set free and diffuse into the 


bathing fluid at rest and during excitation. The 
amount set free during excitation is considerably 
greater than during rest. The production of these 
and maybe other substances at the cut end of a 
stimulated nerve can be made visible with the aid 
of the Schlieren method of Toepler*. If short periods 
of stimulation are interchanged with periods of rest, 
the substances diffusing out are seen as little out- 
bursts of ‘clouds’ near the cut end of the nerve, show- 
ing that it is mainly the excited state which leads 
to the production of these substances. Their appear- 
ance might have been due to a decrease in permes- 
bility during excitation and net to an actual forma- 
tion. This possibility is ruled out by the fact that 
freezing stimulated nerves with liquid air, making 
use of the principle of the Doppler effect in order to 
accumulate the excitation waves, leads to an actual 
increase of these substances in extracts obtained from 
the frozen and minced nerve. In the excited nerve 
(sciatic of Hungarian Esculenta) an increase of 
0-lugm. acetylcholine per gm. nerve has been 
measured with great regularity in fifty independent 
experiments, with an average error of + 0-0! ugm. 
The ratio of acetylcholine content in stimulated 
and unstimulated nerve is 1-6. The extracts of 
stimulated nerves show at the same time a great 
increase in vitamin B, content. This increase has 
been demonstrated with six independent methods 
(increase of the response of a leech-preparation 
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gcetylcholine*, a new polarographic method‘, Flag- 

glate-test*,, Phycomyces-test’, bradycardia-test of 

the rat*, thiochrome-reaction*) and amounts to 2 up gm. 
gram nerve. 

Incubation of nerve extracts™*, or of small nerve 

ieces'', with oxygen and glucose leads to a formation 
of acetylcholine. The ipcrease is larger in bound 
than in free acetylcholine’*. Bringing these facts in 
relation to results obtained with brain-preparations'*, 
it is probable that the potassium ion has a direct 
influence on the equilibrium between bound and free 
acetylcholine in nerve and that the presence of 
pyruvate and vitamin B, --co-carboxylase is necessary 
for the formation of an acetylcholine reserve upon 
which the nerve can draw in case of prolonged 
stimulation. If nerve preparations are treated with 
ferricyanide and alkali, according to a new histo- 
logical technique", the fluorescence-microscope reveals 
that the thiochrome, formed from the vitamin B,- 
co-carboxylase system in nerve, is located in the 
myelin-cheath. The axon shows practically no 
fuorescence due to thiochrome. Measurements of 
the repartition of co-carboxylase, determined by the 
method of Lohmann and Schuster in fibres of the 
squid, show an accumulation in the myelin-sheath, 
and cholinesterase seems to be located almost only in 
the sheath'*, The myelin-sheath therefore must be 
regarded as a storage battery in which acetylcholine- 
formation from the phosphatide- and the glucose- 
pyruvate-breakdown take place. The decrease of 
insoluble phosphate and the increase of acid-soluble 
phosphate. during excitation of peripheral nerve"* 
points out that the phosphate set free with the 
liberation of choline from phosphatides is taken up 
by acceptor-systems like creatin, adenosin- or vita- 
min B,, which play an important part in the mainten- 
ance of the resting potential] of nerve"*. 

Single nerve-fibre preparations are highly sensitive 
towards irradiation with short-wave ultra-violet*’. 
Wave-lengths of more than 290 my have no effect 
at all. But if the ultra-violet light (all wave-lengths) 
is filtered through a quartz-cuvette containing vitamin 
B, there is also no effect at all. The change in ex- 
citability with irradiation is twofold. With small 
doses there is a regular and considerable decrease of 
the threshold. Larger doses lead to an irreversible 
effect with increase of threshold, loss of excitability and 
destruction. Vitamin B, is very sensitive to ultra-violet 
of less than 290 my with a maximum of photochemical 
decomposition at 255mu'*(pH = 7). Tryptophane and 
other filters with different absorption properties have 
not the same protective action towards the photo- 
chemical action of light on preparations of single 
nerves. Although all nucleotides have similar 
absorption spectra’® it seems that the photodynamic 
action of short ultra-violet on single nerve fibres is 
mainly due to photochemical decomposition of vita- 
min B, and is comparable with the changes in excita- 
bility connected with avitaminosis. 

Vitamin B, as a phosphate donator and acceptor 
system with its co-carboxylase activity in the di- 
phosphorylated state is an essential factor in the 
excitation process of peripheral nerve. Acetylcholine 
formation and mobilization of energy seems to be 
connected with co-carboxylase activity during or 
shortly following excitation. ‘Recharging’ must be 
the function of the system, and it is therefore not 
surprising that in polarization the vitamin B, content 
is increased near the anode™ and that photochemical 
destruction or avitaminosis has the same effect as 
cathodic-polarization on excitability. 
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Full details will be presented elsewhere. I am 
indebted to the Rockefeller Foundation for grants in 
aid of this work. 

A. v. MuRALT. 
Hallerianum, 
Berne. 
May 30. 

* Lissak, Amer. J. Physiol., 127, 263 (1939). Brecht and Corsten, 

Pfldgers Arch., 245, 160 (1941); and many others. 
* Minz, C.R. Soc. Biol., 127, 1251 (1938). 
*v. Muralt, Helo. Physiol. Acta, 1, C20 (1943). 
* Pfligers Arch., 245, 604 (1942). 
* Binet and Minz, Arch. Internat. Physiol., 42, 281 (1936). 
*v. Muralt, Verh. Schweiz. Physiol. (June, 1941). 
’v. Muralt and Zemp, Pflagers Arch., 247, 746 (1943). 
* Liechti, v. Muralt and Reinert, Helv. Physiol. Acta, 1, 79 (1943). 
* v. Muralt and Wyss, Helv. Physiol. Acta (in the press). 
” Sanz, Dissertation, Berne (1943). 
™ Feldberg, J. Physiol., 101, 432 (1943). 
** Mann and Quastel, NaTURE, 145, 856 (1940). 
*v. Muralt, Verh. Schweiz. Physiol. (February, 1942). 
'* Nachmansohn and Steinbach, Science, 96, 76 (1942). 
'* Gerard and Tupikova, J. Cellul. and Comp. Physiol., 18, 1 (1939). 
* Shanes and Brown, J. Cellul. and Comp. Physiol., 19, 1 (1942). 
"’ Hutton-Rudolph, Helv. Physiol. Acta, 1, C15 (1943). 
“ Stampfli, Dissertation, Berne (1942). 
* Landstrém, Caspersson and Wohifart, Z. Mikr. Anat. Forschung, 

49, 534 (1941). 


Promotion of the Corrosion of Iron in 
Alkaline Solutions by Zinc and 
Aluminium 


Tue preventive action of zinc on the corrosion of 
iron is well known and has been practically applied 
for a long time (galvanizing of iron). Also aluminium 
has been tried for the same purpose. In special cases, 
however, small amounts of zinc or aluminium may 
have a quite opposite action. For example, it has 
long been known that iron which has been passivated 
in strong nitric acid is activated by being touched 
with a piece of zinc, after which it is readily corroded. 
It has now been found that in certain alkaline solu- 
tions somewhat similar reactions may occur. 

In two earlier communications I have published 
some facts about the passivity and corrosion of iron 
in strongly alkaline solutions in the presence of 
certain organic reagents’. By further experiments, 
partly with other reagents and sometimes extending 
over longer periods of time, the earlier observations 
were confirmed and completed. In many cases there 
was found a well-defined difference between passive 
and active iron in the same alkaline solution. With 
passive iron the attack is very slight, if any; the 
metal remains bright and does not give any coloration 
to the solution. Active iron corrodes more or less 
rapidly, its surface darkens and, in some cases, it 
causes a coloration of the solution. With spacial 
reagents this coloration is very intense and can be 
observed immediately after the activation of the 
metal. In this case the reagent may be considered 
as a kind of indicator (compare ref. 1). In other 
cases the first signs of corrosion are not found until 
several days or even weeks have passed. The change 
from the passive to the active state is affected by a 
cathodic action which causes a reduction of the pro- 
tecting oxide layer on the iron. To produce this 
action only small amounts of zinc or aluminium need 
be in contact with the iron. When the less noble 
metal is later on removed or dissolved, the iron 
remains in the active state. 

The experiments on which these statements are 
based were carried out in different ways. _It was 
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shown, for example, that a sample of pure iron nails 
covered with an alkaline reagent solution was pre- 
served rather well during 1-2 months, whereas 
distinct signs of corrosion were found in the same 
solution if a few galvanized nails also were present. 
Another way of demonstrating the effect is shown by 
the accompanying figure. The reagent solution was 
3-1 N. sodium hydroxide containing 3-6 gm. of 
nitrosoguanidine per litre. The test-pieces were soft, 
polished 0-8 mm. iron wire, spiral-wound. In a and 
6 the spirals were wound round a glass rod, in ¢ and 
d round a rough aluminium rod and abruptly pulled 
off. In the latter case small amounts of aluminium 
stuck on the iron and caused activation in the solu- 
tion. The photograph was taken six hours after the 
beginning of the experiment. 


In most cases the alkali used was sodium hydroxide 
in concentrations varying between 2 N. and 3-5 N. 
Among the reagents used may be mentioned dithio- 
oxamide, nitrosoguanidine (indicators), tartrate and 
citrate (no immediate change is observed). Self- 
activation may occur with dithio-oxamide. A few 
experiments even showed an effect in pure alkali 
without a reagent. 

From what has been said above, it is obvious that 
the corrosion conditions of iron in alkaline solutions 
deserve further examination. More details of the 
experiments already made will be published later. 
The investigations will be continued should conditions 
permit. 

The main part of this work was carried out at the 
Corrosion Laboratory of the late Prof. W. Palmer at 
the Nobel Institute, Stockholm. 

7USTAV NILsson. 
Stockholm. 
June 25. 


* Analyst, G4, 501 (1939). Svensk Kemisk Tidskrift, 68, 81 (1941). 


Physiology of Colour Vision 


Ow Mr. Willmer’s' theory of colour vision, three 
sets of nerve impulses reach the brain, one set from 
the rods only, another from the cones only (which on 
his theory are all alike) and another from the flat 
bipolar cells which connect together some of the rods 
and cones. 

On this theory, since the flat bipolar cells are con- 
nected to rods and cones, the frequency of impulses, 
Sm, from the flat bipolar cells is dependent only on 
their constitution, and the frequencies, f, and fe, of 
the impulses from the rods and cones. Hence fm is 
not an independent variable—there are only two inde- 
pendent variables, f, and fe. 
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Now the colour manifold of the normal indi idual, 
or trichromat, is clearly three dimensional— coloy, 
sensations have the three independent quali-ics of 
colour, intensity and saturation—and therefor: need 
three independent variables to represent them com. 
pletely. It is for this reason that, for exampec, the 
Young-Helmholtz theory has three fundarentg! 
sensations, or, as another example, that every colour 
can be perfectly matched in all its qualities by means 
of a unique mixture of the light of three standard 
wave-lengths, or, as a last example, that Clerk 
Maxwell represented the colour manifold by a three. 
dimensional solid, the pyramid with the colour 
triangle as its base. 

On Mr. Willmer’s theory, which has only two 
independent variables, every conceivable colour 
sensation would have only two independent qua!|ities, 
for example, colour and brightness or a combination 
of colour and saturation and a combination of satura. 
tion and brightness. Thisis obviously untrue. Also, 
on this theory, every conceivable colour could be 
matched in all its qualities against a mixture of 
suitable intensities of any two monochromatic lights, 
(The intensities of one or other of the monochromatic 
lights might, of course, be negative, that is, one or 
other of the monochromatic lights might have to be 
added to the colour which it was required to match.) 
This also is well known to be untrue, except in the 
case of the colour-blind. When Prof. Hartridge? in 
his criticism of Mr. Willmer’s theory points out that 
a mixture of red and violet cannot produce every 
eolour of the spectrum, he really is considering one 
particular case of the more general criticism outlined 
above. 

A. H. 8. Horsovey, 
University Laboratory of Physiology, 
Oxford. 


* Nature, 161, 213 and 632 (1943). 
* NaTuRe, 1651, 422 (1943). 

AccorpincG to Mr. Willmer’s original hypothesis, a 
simultaneous stimulation of the rod elements and 
cone elements produces the various shades of green, 
yellow and orange which are found in the visible 
spectrum. One of the difficulties of this theory is to 
explain the recognition of violet, mauve and purple, 
and the way these shades are differentiated from the 
above-mentioned spectrum colours. Mr. Willmer’s 
recent hypothesis has been designed to overcome 
this and other difficulties of the previous one. Aec- 
cording to this, strong stimulation of the rods and 
cones simultaneously causes an appreciation of green, 
yellow or orange, whereas the weak stimulation of 
the same receptors causes an appreciation of violet, 
mauve and crimson. 

This modification of the hypothesis was tested in 
the following manner. Two colour filters were 
selected, one transmitting brilliant green and the 
other transmitting brilliant purple. Behind both 
were mounted a series of neutral tint gelatine films so 
that the intensity of light transmitted by both the 
above filters was reduced in intensity, the first step 
being 1/10 of the full transmission, the next 1/100, 
the next 1/1000 and so on. According to Mr. Willmer’s 
theory, we should expect that the green filter would, 
if sufficiently decreased in intensity, change to purple 
or violet. Vice versa, we should e t from this 
theory that the purple light transmitted by the other 
filter would, if sufficiently increased in intensity, 
change in colour to green. On testing both these 
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deductions experimentally neither was found to be 
the case. The green remained green at all intensities 
and the same applied to the violet. 
The above experiments do not fit in with Mr. 
Willmer’s theory. 
Physiological Department, 
Medical College of 
St. Bartholomew’s Hospital, 
c/o Zoological Dept., 
Downing Street, 
Cambridge. 


H. HarRTRipGe. 













For many years it has been taught with more or 
ss dogma that colour vision depends upon three 
types of cones. In the mammalian retina no such 
differentiation of the cones has been made with any 
degree of certainty. It is true that there are some 
observations which have been regarded as favouring 
weh a view, but there are just as many which can 
be used as arguments against it. 

For this reason it seemed to be worth while to 
mise again the question as to whether in fact it is 
not possible to explain colour vision in terms of the 
wtivities of rods and cones and their now more 
frmly established neural connexions. As an attempt 
inthis direction the hypothesis somewhat inadequately 
utlined in two previous articles' suggested a possible 
basis for colour vision resting on the properties of 
nds and cones only. Essentially the hypothesis 
suggested that the ratio of the responses elicited from 
the rods and cones might determine the hue, some 
function of their difference the saturation, and the 
absolute frequency of the cone impulses, or perhaps 
the sum of the rod and cone frequencies, might 
mgister the intensity. 

Prof. Hartridge*, Dr. Craik* and Mr. Holbourn 
above) have all raised fundamentally the same 
bjection, and it would be idle to deny that it is an ex- 
tremely serious one to the hypothesis in its present 
form. Whether, on the other hand, it necessarily in- 
validates the hypothesis as a whole can only be judged 
after it has been possible to review in more detail the 
arguments both for and against the hypothesis. 
Such a review is in course of preparation. 

Physiological Laboratory, E. N. WILMER. 

Cambridge. 
NaTcre, 161, 213, 632 (1943). 
NaTURE, 1§1, 422 (1943). 

* Nature, 161, 727 (1943). 


four Years of Planned Feeding in Great 
Britain 


One paragraph in the article on the above subject* 
is somewhat misleading. Dr. Pyke, discussing the 
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protein requirements of the human body, states that 
the norma! consumption of bread and potatoes provides 
sufficient protein for bodily needs. Unfortunately, as 
Dr. Pyke is no doubt himself aware, the protein of 
bread and potatoes (and of most cereals and pulses) 
8, In itself, inadequate for the building of human 
protein since it is deficient in some of the essential 
amino acids, notably tyrosine, lysine and trypto- 
phane, which the human body is, of course, unable 
to synthesize. 


52 Beechwood Gardens, 
Slough, Bucks. 
June 30. 
‘Nature, 161, 658 (1943). 


ALAN BLAINEY. 
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As Mr. Alan Blainey inferred, I purposely refrained 
from discussing the problem of requirements of first- 
class protein in my article. 

The assessment of requirements of first-class pro- 
tein is extremely difficult. While on one hand it 
would be dangerous for the national consumption of 
animal protein to fall to a figure lower than, say, 
25 gm. daily, there is on the other hand a good deal 
of evidence that very much smaller amounts of 
animal protein when eaten mixed with protein of a 
lower biological value substantially raise the bio- 
logical value of the whole. Thus, quite small amounts, 
say, of dried egg, mixed with large amounts of cereal 
protein in a made dish, would possess a biological 
value little lower than that of egg protein itself. 
Similarly, it has been found that the biological value 
of the protein in a complete mixed day’s diet of a 
normal character is practically as high as the value 
of the first-class protein in it, which may make up 
only a small fraction of the total amount. 

Besides the difficulties of making a scientific assess- 
ment of the requirements of animal protein needed 
per head of the population, there are the added diffi- 
culties of national prejudice. For example, men doing 
heavy muscular work feel that they have increased 
need for meat, although it has never been proved 
that muscular work increases the requirements of 
animal protein. 

In my article I did not mean to assume that pro- 
tein requirements could be met from vegetable foods 
alone. Although the national diet must inevitably 
be restricted in war-time, there is little likelihood 
that all sources of animal protein can ever become 
completely unavailable. It is true that the adequacy 
of supplies of first-class protein must be a matter for 
close scrutiny. 

This matter, as I may have indicated here, was, 
in my opinion, too complex for discussion in the 
general type of article which was published in NATURE 
of June 12. Nevertheless, the fact remains that the 
increased use of foods such as potatoes and flour of 
high extraction in the national diet ensures an ade- 
quate proportion of total protein. 

MaGnus PyYKE. 

Ministry of Food. 

July 6. 


Future of Technical Colleges 


Tue letter by Messrs. Barrer and Andrews' from 
the Technical College, Bradford, will surely be as 
great and as distressing a surprise to many as it has 
been to me. The admirable work of technical colleges 
plays so great a part in the nation’s welfare one would 
indeed hope they would stand proudly upright on 
their own feet rather than dissipate energies in screw- 
jacking themselves painfully to some self-determined 
level they choose to regard as of “‘university rank and 
status”. Cannot they take heart and be persuaded 
to see themselves as others see them ? When I was 
with good colleagues during the War of 1914-18, in 
the Manchester College of Technology, we found it 
good and sufficient to be of a great institution. Many 
close friends who have worked or do work in technical 
colleges tell me, however, that an undue amount of 
energy is expended in preparing a very small nucleus 
of students for external degrees of a university, and 
thereby is diminished the potential for the dominant 
duties which the technical college has to perform : if 
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this be so, it is a great pity. Therefore I was ex- 
tremely glad to see Sir Lawrence Bragg’s Committee 
of the Institute of Physics recommended that “it 
should not be a primary function of a technical 
college to educate students for External University 


All external examinations are abomination and an 
evil rot in an educational system. The extent of their 
evil is stated with masterly directness by A. N. White- 
head on pp. 7 and 8 of his essay ““The Aims of Educa- 
tion’’, ard I urge Messrs. Barrer and Andrews to 
read it. Surely all teachers will hail joyfully the state- 
ment from the Institute of Physics and use it as a 
heavy missile to hurl at that horrid monster, the 
external examination, and at all who nourish it. 

The suggestion that the Committee's proposals 
deny “the right of the technical college to give 
the highest training to the young technologist”’ is 
a non sequitur. The young technologist will demand, 
and un the whole get, the highest training his in- 
structors are capable of providing. Students realize 
they cannot explain to their teachers what good 
instruction consists of, but youthful eyes perceive 
unerringly what instruction is sincere and what is 
not. 

We are told that “Even major technical colleges 
have suffered too much in the past from being main- 
tained as subordinate institutions. From this position, 
the only means of escape has been to become univer- 
sity colleges, . . .” We are not told by whom they 
have been kept subordinate, and so painfully as to 
need escape. Section 333 of the Report on Education 
by the Bradford I.L.P. Commission states that ‘The 
universities, although their work is of vital import- 
ance to the community, lie a little outside the main 
current of modern life. They deal largely with 
specialist topics : they have grown up gradually and 
possess a vitality, a principle of development of their 
own”. Accepting, then, this statement, it would 
seem that if major or even minor technical colleges 
have ever been so craven as to escape thus from 
“the main current of modern life”, at least they 
happen to have found sanctuary where they can 
learn “‘a principle of development of their own’’, and 
some day may feel brave enough to return to the 
world and their duties. 

Let us hope we shall hear no more of climbing 
ladders in a world of rank and status, ever fearful of 
being de-ranked, but devote all our thoughts to 
ascending the steady gradient in the kingdom of the 
mind, a task which brings peace and contentment to 
all men who will consistently lift up their eyes and 
look outwards. 

E. B. Movutirm. 


Metropolitan- Vickers Electrical 
Company, Limited, 
Trafford Park, 
Manchester, 17. 


* NaTURE, 152, 80 (1943). 


Science, Christianity and Truth 


Errors such as Dr. Huxley denounces in the first 
part of his letter’ probably arise from the confusion 
of two distinct, and indeed contrary, doctrines. One 
is that moral values are as irrelevant to science as 
the rules of chess are to the sport of angling; the 
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other is that science leads to the itive conclusion 
that moral ‘values’ are invalid. h of these doe. 
trines has been supported by some men of science 
especially among chemists and physicists ; but, as 
Dr. Huxley says, specialists in evolution, which My 
Hardwick considers to be the basis of his confuse 
doctrine, have usually rejected both. 

A few years ago, it seemed likely that religious 
apologists would adopt the first doctrine, and would 
therefore cease to write books about science ang 
religion. Apparently they have had difficulty in 
persuading people that the study of facts, now overy. 
where recognized as essential to decisions aboyt 
means, has no bearing upon ends. If that is their 
reason, those who are less rash than Mr. Hardwick 
will scarcely adopt the second doctrine. The only 
alternative open to them seems to be a return to 
natural theology, namely, the doctrine that sciences 
does throw light on metaphysics and ethics, and that 
this light is favourable to official Christianity. Some 
of them must surely be regretting that their grand. 
fathers, in a panic about evolution, killed Paley 
efficiently that not even the eloquence of an Edcding. 
ton can revive him. 

Norman R. CAMPBELL. 

21 Carlton Hill, 

London, N.W.8. 

July 20. 


* Nature, 158, 79 (1943). 


Wate I should like very much to agree with the 
point of view put forward by Dr. Julian Huxley in 
his letter' under the above title, I feel his attitude is 
almost as unscientific as that of the Rev. Hardwick 
whom he criticizes. 

(1) Dr. Huxley must know that in the book* to 
which he refers strong arguments are given against 
the view that “evolution . . . provides the only ex- 
ternal yardstick or standard by which to measure 
the correctness of our social principles and our 
ethical judgements”. Yet in his letter he makes no 
attempt to refute such arguments, nor does he even 
refer to their existence. 

(2) I agree that the second quotation which Dr. 
Huxley gives from the Rev. Hardwick’s review need 
not worry men of science at all; but surely the first 
is not so extraordinary as Dr. Huxley supposes. There 
is as much disagreement among men of science, I 
think, about the best form of social organization as 
among non-scientists. There are many German and 
Italian men of science who are Nazis and Fascists, 
and there are many British and American men of 
science who are not Communists. If the ethics of 
society can be settled by an appeal to evolution, it 
would be interesting to know why such disagreement 
exists. The obvious explanation is that such dis- 
agreement is not a scientific one, but due to ‘fads’ or 
‘prejudices’. Dr. Huxley says that this is unscientific, 
but it seems to me to be unscientific of him to say 
so, unless a very good reason can be produced why 
so many men of science are acting unscientifically. 

C. D. Harpie. 

Thames House South, 

Millbank, 
London, 8.W.1. 
July 20. 


* NaTURB, 152, 79 (1943). 
* Waddington, C. H., “Science and Ethics” (London, 1942). 
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od =INVESTIGATIONS INTO SAL 
iene AND TEAK 
» ag 
hich Mp ByNDIAN Forest Bulletin No. 115, Utilisation (For. 
confused Res. Inst. Dehra Dun, 1942), discusses a fas- 





inating problem in connexion with many tropical 
timbers which has puzzled possibly generations of 
forest officers, to wit, how to distinguish between 
the sapwood and the heartwood. This title, with the 
addition of the words sal (Shorea robusta), is the 
subject of the bulletin. The author in charge of the 
wood technology section of the Institute sums up 
his investigations—it is not always safe to assume 
that the true sapwood and heartwood of sal can be 
distinguished merely by their colour. The best 
method is to find out whether tyloses are present or 
not in the pore cavities. When tyloses are present 
the timber is heartwood, and when absent, sapwood. 
The colour, whether pale reddish-brown or dark 
reddish-brown, is immaterial and no true indication. 
In Bulletin No. 113, Utilisation (1942), from the 
Institute is an interim report on “The Relation be- 
tween Rate of Growth and Strength of Natural and 
Plantation Teak’’. ‘“‘How fast should trees be grown ?”’ 
inquires the author, and adds, “‘it is a question forest 
officers often have to ask themselves, and especially 
those in charge of plantations’. Compared with 
India’s vast forests her artificial plantations, im- 
portant though they are in their several localities, 
are &@ mere grain of sand in the great whole. But 
this question needs consideration in India, and in 
tropical countries generally, just as much as it will 
be found to require careful study in Britain in con- 
nexion with the afforestation work of the Forestry 
Commission; based as so much of it is on exotic 
conifers. 
The author of the bulletin is merely repeating 
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yk? to 
vainst @* forestry platitude when he says that the chief 
lv ex. aim (one of the chief, he remarks) of most forest 
asure @ plantations grown for timber is to produce high- 
| our @ ality timber in the shortest possible time. Market- 
es no tle timber, omitting the ‘high quality’, would be a 
even @ ‘tuer definition of modern-day practice. The first 
plantation formed of teak under British action was 
1 Dr, @ the famous Nilumbur (or Conolly) Teak Plantation, 
need & the first compartment being planted in 1843. Such 
first § Was the success of this fortunately and fortuitously 
"here & situated plantation (on the Beypore river some forty- 
ce, I & eight miles distant from Calicut, west coast of Madras) 
yn ag & that it has been copied elsewhere in India and Burma 
and & With varying success, and also in Africa and other 
sists, | Parts of the tropical world. In many cases the 
n of — Young planted teak plants have shown an abnormally 
s of § fast height growth in early years; in other words, 


the growth in a few years of a product which could 
often find a ready market long before it came to 
timber size. 

The problem which is discussed in the bulletin 
is the question of the effect of the rapid growth on 
the strength of the product produced, for there are 
obvious limits; it is just the question of what the 
optimum rate of growth is for different species which 
remains an unknown factor. It is an accepted dictum 
that very fast or very slow (the latter with exceptions) 
grown timber is usually deficient in strength. On 
the subject of teak and the information gained, 
the author states that the existing data have been 
analysed and the record given in the bulletin. From 
the limited data available (in spite of the fact that 
it is just a century since Conolly commenced the 
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formation of the Nilumbur plantation), says the 
author, “it will be seen that a rate of growth of 
about 5-6 rings per inch has been found to produce 
the strongest timber, and a rate of growth faster 
than about 4 rings per inch produces very weak 
timber”. It is also added that plantation teak, 
although fast grown, is in no way inferior to natural 
teak so far as its strength properties are concerned. 
It is worth while mentioning that the warning is 
given that the data available are still insufficient, 
except “‘as an interesting indication”: and, it should 
be added, a dangerous one upon which to build up 
large plantations of rapid-growing exotics, wherever 
practised in the Empire. 


THE BRITISH WAY 
By Leur. T. H. HAWKINS 


AR makes strange situations; and no war can 
have thrown up a situation more sti 

than the one that the appearance of the Oxford 
Pamphlets on Home Affairs represents*. Instead of 
indulging their well-established habit of grousing at all 
things British, our fellow-countrymen are now learn- 
ing to be not ashamed of expressing their deeper and 
more real feelings ; some of the bolder individuals 
are even talking with unconcealed pride of the 
traditions and institutions of Great Britain. 

The publishers of these booklets have sensed this 
change in the national mood and have launched a 
series which should prove as useful and informative 
as the more familiar ““Oxford Pamphlets on World 
Affairs”. The new series has heen prepared on lines 
similar to the World Affairs Pamphlets and offers 
short summaries of various sides of life and living 
in Great Britain. They bear striking resemblances to 
the series of booklets called ‘““The British Way and 
Purpose’’ which have been issued monthly to all units 
of the British Army since last November and should 
get a reception as favourable as the latter have done 
with the troops. 

(1) Mr. McCallum’s book describes the institutions 
and methods by which Britain is governed, how 
parliamentary government has grown side by side 
with the monarchy, the relations between the Crown, 
Ministers, Parliament and people and how the party 
system works in effecting the will of the electors. But 
while men of Britain are intensely proud of their 
forms of government, they are only too conscious of 
the deficiencies. Mr. McCallum would have offered 
a greater contribution to the future of democratic 
government by discussing some of the defects of our 
governmental institutions and their possible remedies. 

(2) The pamphlet written by the member of 
Parliament for Keighley is a miniature guide for the 
newspaper reader. It explains the difference between 
the various kinds of reading-matter in a newspaper ; 
the “sacred” facts and the “‘free’’ comment, ‘“‘fea- 
tures”’ and advertisements. How the materials are 
collected from various sources is clearly set out, as 
is also the varying forms of newspaper ownership. 
Mr. Thomas then deals with some important problems 
such as the maintenance of journalistic standards, 
the control of newspapers for profit, power, or service, 
the influence of advertising and the power of the 
Press to influence public opinion. 


* Oxford Pam ts on Home Affairs. No. H(l): How Britain is 
Governed. By R. B. McCallum. Pp. 32. No. H(2): The Newspaper. 
By Ivor ray . 32. No. 5g The ‘Transition from War to 


5 No. H(4): tain’s Future Po 
tion. By 5 ¥. Harrod. Pp. 32 (London : Onford University 


1943.) 6d. net each. 
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(3) Prof. Pigou’s pamphlet deals with the more 
difficult subject of the post-war period. The following 
are some of the questions he poses: What is going 
to happen when war-time machinery is quickly re- 
versed ? How will the transition back to peace-time 
production be effected ? Will those who were em- 
ployed before the War get back to their old jobs? 
Will those who have reached employable age during 
the War find jobs ? The author suggests answers to 
these and other problems mainly by drawing from 
the experiences gained during 1919-22. His essay 
will be of particular value to all those who are charged 
with conducting discussion groups in the Civil Defence 
Services and Armed Forces and will enable them to 
deal with some of the questions that are constantly 
being asked about the post-war period. 

(4) “Britain’s Future Population” discusses the 
tremendous problems that accompany a declining 
birth-rate. The method of presenting these problems 
leaves much to be desired, while the novel suggestions 
Mr. Harrod makes about the real causes of the fall 
of the birth-rate need fuller investigation. 

In addition to the four pamphlets under review, 
preliminary announcements indicate that subjects to 
be dealt with in succeeding issues include the Civil 
Service, trade unions, the British political parties, 
education in Britain, law, money, agriculture, foreign 
trade, the problem of full employment and related 
topics. 


RELIEF IN EUROPE AFTER THE 
WAR OF 1914-18 


HE brief study on relief after the War of 1914-18, 

entitled “Relief Deliveries and Relief Loans, 
1919-23”, which has recently been issued by the 
Economic, Financial and Transit Department of the 
League of Nations, is one of a series devoted to a 
consideration of the lessons that may be learnt from 
past experience. It should prove of value in giving 
effect to the resolutions of the Food Conference at 
Hot Springs which, as Mr. Eden announced in the 
House of Commons on July 6, have now been 
accepted by the Government. Mr. Eden, in making 
this announcement, stated that the Government in- 
tends to press on with the task of increasing food 
resources and improving the diets of the people. 
It also intends to participate fully in the work of the 
Interim Commission to prepare a plan for a permanent 
organization in the field of food and agriculture. 
While the Conference was not concerned with the 
organization of relief supplies, attention was given 
to the need for increasing supplies of basic food- 
stuffs in the period when territories liberated from 
the enemy will be in need of help from outside, and 
Mr. Eden said that the Government is much im- 
pressed by the urgency and importance of this 
problem. 

In reviewing the relief effort of 1919-23, it is 
pointed out that international relief on a scale com- 
parable to what was required had never been pre- 
viously undertaken. There was no past experience 
to serve as a guide, save that of the Commission for 
Relief in Belgium during the War of 1914-18. In 
regard to the volume and nature of relief, the report 
notes that although the child-feeding programme 
prevented a disastrous mortality, it was not adequate 
to prevent malnutrition. The real needs were never 
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completely met, nor were they fully surveyed. They 
were considered almost exclusively in terms of : alorieg 
and the study concludes that the first action rsquired 
to meet such a situation with any hope of the best 
result is to estimate so far as possible in acivanos 
what the real needs of food (including pro tectiys 
foods) and such essentials as soap, medicine an | cloth. 


ing are likely to be and how far they can be mvt from 
the available resources. 

The War of 1914-18 ended in the autumn when the 
need was greatest, and the possibility of relying on 
domestic supplies, except for cereals, was least. The 


shipment and transhipment of goods to Europe wag 
expeditiously carried out and great efforts wer: made 
to effect actual deliveries with the least possible 
delay, but the continuation of local fighting and the 
breakdown of internal administrative organization 
in many parts of Central and Eastern Europe, the 
absence of information regarding local needs, par 
ticularly in these same areas, and the difficulties 
encountered in co-ordinating the relief efforts of the 
United States and the Allies, made impossible sub. 
stantial deliveries of foodstuffs, except in Belgium 
and northern France, before the end of January 19]9, 
The major relief period was confined to February to 
August 1919. 

A further difficulty was the delay in obtaining 
legislative approval of relief credits ; this could have 
been prevented if funds had been allocated during 
the War. The stock situation in the United States 
was not such as to put difficulties in the way of large- 
scale export for relief purposes: the problem was 
rather to dispose of surplus. In the harvest year 
1918-19 the exportable surplus of foodstuffs was three 
times as large as the pre-war annual exports. To-day 
the resources of available food consist not only of the 
stock of provisions at any moment of time, but also 
of the industrial equipment for preparing certain 
categories of protective foods in condensed form. 

The study emphasizes once more that if the 
tonnage available is to be utilized to the best ad- 
vantage at a moment of extreme post-war urgency, 
a joint plan of allocation between the demands for 
the repatriation of troops, and transportation of food- 
stuffs, raw materials and other essentials requires to 
be made in advance. As regards financial provisions, 
in any policy of relief and reconstruction it is neces. 
sary to decide first what sacrifice is to be made on 
purely humanitarian grounds and what sacrifice it is 
desirable to make to prevent social disturbances and 
to establish such order in war-affected areas as will 
permit the revival of economic activity. If adequate 
direct aid is not granted to render a country credit- 
worthy, any subsequent scheme for reconstruction 
may break down and the credit granted under such 
a scheme prove unrecoverable. Relief and recon- 
struction are two stages in an uninterrupted process 
of transition, and the distinction between them is 
determined not by the class of goods involved but 
by the conditions, or absence of conditions, for repay- 
ment. 

Once again the value of utilizing for relief admin- 
istration the machinery which existed and only 
required expanding is emphasized, while the with- 
holding of relief credits from enemy countries is re- 
garded as a further illustration of the basic mistake 
of failing to consider problems of reconstruction at 
the outset. Finally, in considering what relief implies 
to any country granting it, it is necessary to consider 
not only the accountancy cost of the supplies that 
may be furnished, but also the real economic cost. 
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GRAPHICAL DETERMINATION OF 
ELECTRIC POWER CABLE RATINGS 


USEFUL practical study of this subject has 
A recently been published by H. Waddicor (J. 
Inst. Elec. Eng., 90, Pt. II, No. 15; June, 1943). The 

per indicates the advantages of graphical methods 
for determining current-carrying capacities of power 
cables, and charts are described by which the ratings 
of three-core and single-core cables transmitting 
balanced three-phase loads can be obtained rapidly. 
The charts are applicable to cables laid direct in the 

und or in air, and take into account the mutual 





heating effect of feeders laid in the same trench. Cal- 
culated and graphically determined values of rating 
are compared for a range of typical cases in order to 
exhibit the degree of accuracy obtainable. 

In general, cable ratings are obtained by calculation 
from published rating tables, or by graphical methods. 
Individual calculations are precise but extremely 
tedious. Even with simplified methods of dealing 
with the various types of three-core cables, and the 
use of approximate formule for skin, proximity, sheath 
and armour losses, etc., the time involved is a serious 
item where many routine calculations have to be made. 
Their chief function is to enable accurate comparisons 
to be made between the carrying capacities of various 
types of cable laid under identical conditions. Tables 
of current ratings have been published by the British 
Electrical and Allied Industries Research Association, 
but have their limitations as they only give figures for 
cables for working voltages up to 22 kV., that is, for 
cables complying with B.S. 480-1933 and B.S. 608- 
1935. Graphical methods have the great advantages 





of flexibility and rapidity in use. In the design of 
the charts described in the paper, slight approxima- 
tions are employed to maintain a balance between 
comprehensiveness and simplicity of operation, but 
the errors over the practical range are very small, and 
accuracy higher than is given by the tables is usually 
possible when dealing with non-standard conditions. 

Variations between graphical and calculated values 
are caused by errors intrinsic to the chart design and 
those due to inaccurate plotting. The former are 
always small and the latter practically can be elim- 
inated by large-scale charts; those used by the 
author measure approximately 48 cm. x 35 cm. In 
order to form some idea of the overall accuracy of 
the charts, a comprehensive range of cases has been 
taken and the ratings determined both by calculation 
and graphically. The results are given in the paper, 
which show that the maximum error involved is less 
than 2 per cent, the actual limits being — 1-2 per 
cent and + 1-9 per cent. Ratings can be derived 
from the charts in five minutes; calculation would 
require well over an hour. 

The advantages claimed for the charts employed 
are that graphical methods of determining cable 
ratings are rapid and flexible ; their overall accuracy 
is high, and they can be operated efficiently by per- 
sonnel unacquainted with theoretical principles and 
methods; they are more comprehensive than the 
published rating tables, and for cables buried direct 
in the ground give more accurate results when applied 
to the diverse conditions of installation met with in 
actual practice; and graphical methods allow the 
effect of changes in ambient temperature, soil resis- 
tivity, depth of laying, or other factors affecting the 
eable rating, to be more clearly visualized. 
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RURAL ECONOMY IN YUNNAN 


VEN long years of war and retreat into the 
mountains have not stopped research of great 
social value carried out with a sympathy and fairness 
to non-Chinese folk that are altogether admirable. 
Yunnan’s high rugged surfaces are cut by deep 
valleys ; mountains tower above small upland plains ; 
clans on the hills may long remain very separate 
from Chinese groups that have colonized the valley 
bottoms here and there; the hills may be sub- 
arctic at times, the valley bottoms may be almost 
tropical. Three authors have monographed Weits’un, 
where linger remnants of an almost feudal scheme, 
Luts’un, a village essentially of smallholders, and 
Yits’un, where poor cultivation is supplemented by 
crafts*. 

In 1380 the Chinese occupied Weits’un and the 
native Lolos retired to the hills. In 1467 the Chinese 
resident, Hsu, took over all authority from the Lolo 
chief, and his house long retained overlordship, living 
in a town and collecting dues, but in the seventeenth 
century some came to live in the village and later 
enclosed and irrigated land in order to exact higher 
rent from it. Many of these Chinese landlords were 
killed in a revolt during 1847-72. The later settle- 
ment reinstated some Chinese but allowed the Lolos 
the right to buy land. Before the seventeenth 
century enclosures the forty-two tenants or allottees 
had been able to add to their lands, by digging up 
unused patches, without increasing their dues, which 
came to 1-3-3 per cent of the produce. In Hsu’s 
time, fifty households with 270 people made up the 
village; in the seventeenth century there were 
ninety households with 530 people. Since the en- 
closures growth has been slow and there were, in 
1939, 117 households with 637 people. Lolo land- 
hunger is a master passion, but there is little chance 
of gaining the wherewithal to buy. Chinese owners 
may lead idle lives for a while, but it is difficult for 
them to hold land worked for them by Lolos or to 
collect enough rent. Tenants may be begged to pay 
rent in advance, even to such an extent as to give 
these the right to seize the property ; owners dare not 
refuse the request, and tenants often get into money- 
lenders’ hands in the process. So they sink into 
poverty, and land tends to concentrate in a few 
hands, chiefly of moneylenders. The tenants try, 
with poor results, to keep afloat financially by seeking 
supplementary seasonal iandwork in adjacent villages. 

In Luts’un, 611 individuals live, for the most part, 
on the produce of 140 acres of rather good rice land. 
A family spends nearly half its income on rice and 
one eighth on other food. The village eats three 
thousand and produces nine thousand bushels. The 
largest holding is less than four acres, and only 
eighteen are of any size; thirty-eight out of 122 
households are those of landless labourers. For a 
Chinese owner to save ‘face’ by living idle and em- 
ploying Lolo labour he must have about two acres. 
Clans, clubs, temples, the village itself, the Water 
Regulation Association and the Government all own 
land, a good deal of which is let out at low rents, 
with some corrupt practice. An owner in debt tries 
to sell to his clan. Private purchasers have to obtain 
the consent of the seller’s kin to the bargain. Sons 
divide the paternal inheritance. All in all it is just 
possible, here, to maintain a low standard of living. 

* Three Types of Rural —» -< amen. By Li-Yu-I, Hsiao- 


tung Fei and Ny ge Pub. n ph. (Yenching- 
Yunnan Station for Sociological Research, January 1943.) 
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Yits’un supplements poor cultivation by basket- 
work on handicraft lines, with small but quick turn- 
over, and by paper making, a process taking a year and 
making capital necessary. Paper mills rarely work 
all round the year for lack of bamboos, and they, like 
the land, are divided in inheritance. Investment in 
the poor land rarely pays, so profits from paper go 
elsewhere. 

All in all, the lowly folk find advance almost blocked 
in every case and every direction unless one or two 
of them can become government officials and then 
use opportunities to enrich themselves and their 
families. One can but hope that efficient co-operative 
systems ur.der schemes of public ownership may help 
these peasants. It is hoped that this interesting study 
may be made available in published form in England 
before long. H. J. FLevre. 


ECOLOGICAL PRINCIPLES IN 
FORESTRY PRACTICE 


T the invitation of the British Ecological Society, 

members of the forestry associations of Great 
Britain met on July 2 to discuss with the Society 
problems arising from a recent article by Sir Roy 
Robinson in Forestry. Prof. A. G. Tansley, opening 
the session, argued that the hypotheses of the “silvi- 
cultural stream” and of “accelerated succession” are 
based on ecological theories of succession, mixed 
plantings of pioneers and successors comparing with 
natural “telesecped” succession. He indicated the 
mutual benefits of still closer co-operation between 
foresters and ecologists, especially in investigations 
of the effects of pioneers on successors and of the 
autecology of exotic conifers. He also pleaded for 
due consideration by the Forestry Commission of the 
needs of nature conservation, particularly in view of 
the envisaged expansion of the Commission’s pro- 
gramme after the War. 

Sir Roy Robinson welcomed fullest co-operation 
from ecologists, the more especially because afforesta- 
tion policy must be based on sound ecological prin- 
ciples. He indicated, among other pressing problems, 
those of soil relations, mixed plantations, and regenera- 
tion by means other than clear felling and planting. 
Prof. H. G. Champion instanced, from India, the 
ecological effects of soils and climates in determining 
the status of timber trees and the nature of climax 
and pre-climax complexes. He also discussed the 
importance of factors operating at comparatively 
long intervals, such as excessive drought and frost. 
Stressing the complexity of sylvicultural streams, he 
pointed out that afforestation may sometimes need 
to run counter to their currents. Dr. A. 8. Watt 
stated the need for a dynamic conception of forest 
ecology. The pattern of the forest plantation must 
be determined by a variety of causes: micro- 
climates, soils, relations between one plant and 
another, and the structure of the vegetation ; the 
organic factors of the environment being no less 
important than the inorganic. 

Discussion afterwards ranged widely over problems 
such as the status of afforestation programmes in 
national planning of land utilization and the con- 
struction of an ecological survey map of the British 
Isles ; the function of shade bearers in controlling 
ground vegetation; the relative importance of 
surface vegetation and soil profile as a guide to 
planting ; the functions of leaf litter, and of mycor- 
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rhiza and sub-shrub vegetation in ne 
mixed planting and control of disease hy — oe 
the smaller animals in the forest balance ; snd the 
need for preservation of samples of broac: ‘saved 
forest (a) for ecological study and advice i: futur 
programmes, and (6) as a of the systema 
laboratory. i; — 
Sir Roy, replying to the discussion, reitera:od hig 
welcome of co-operation from ecologists, anc. stated 
that the Forestry Commission’s ecological reserves 
would be re-established after the War, and that it js 
important to nominate now those woods desirable 
for such purposes, in view of the vast felling pro. 
gramme now in operation. L. A. Harvey, 
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